STATE OF IDAHO

DIVISION OF
ENVIRONMENTAL QUALITY
1410 North Hiton o Boise, Idaho B3708-1255 » (208) 273-0502 ' Dirk Kempthorne, Govemor
_ €. Stephen Allred, Administrator

May 18, 2000

Chuck Clarke, Administrator

U.S. Environmental Protection Agency-Region 10
1200 Sixth Avenue

Seattle, WA 98101

RE: Issuance of Jim Ford and Cottonwood Creek TMDLs

i

Dear Mr. Clarke:

Enclosed are copies of the Jim Ford and Cottonwood Creek TMDLs prepared jointly by the
Idaho Division of Environmental Quality, the Nezperce Tribe, and your agency. With your
signature these can be considered completed and ready for implementation. I ask that you please
provide us with three (3) photocopies each of the issuance letters with all three signatures for our
records.

If you have any questions, please call me at 208-373-0194,

Smcercly,

David E. Mabe
State Water Quality Program Administrator

DEM:DE:bim
Enclosures

cc:  Christine Psyk, EPA-Region 10 (w/o enc.)
- Leigh Woodruff, EPA IOO (w/o enc.)
Jim Bellaty, Regional Administrator, IDEQ Lewiston Regional Office (w/o enc.)
John Cardwell, Regional Water Quality Manager, IDEQ Lewiston Reg Office (w/o enc.)
Doug Conde, IDEQ Attorney General (w/o enc.)
Mike McIntyre, IDEQ Surface Water Program Manager (w/o enc.).
Deon Essig, IDEQ TMDL Program Specialist (w/o enc.)
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Signature
. 4—&~2eoeo S5-5-L2000 _S-17-2p00
Date ' Date Date
Chuck Clarke, Samuel N. Penney, C. Stephen Alired,
Reg. Administrator, . Chairman, Administrator,
U.S. EPA, Region 10 NezPerce Tribe  Idaho Division of Environmental Quality



United States

Environmental Protection Agency

Region 10
1200 Sixth Avenue

Seattle, Washington 98101

Total Maximum Daily Load (TMDL)
For o
Jim Ford Creek Watershed

In compliance with the provisions of the Clean Water Act, 33 U.S.C. § 1251 et seq., as amended
by the Water Quality Act of 1987, P.L. 100-4, the Environmental Protection Agency, the State of
+ Idaho, and the Nez Perce Tribe are jointly establishing Total Maximum Daily Loads (TMDL) for
the following §303(d) listed waterbodies {(and tnbutanes) and pollutants in the Jim Ford Creek
Watmhed.

Jim Ford Creek Watershed
Total Maxinuz Daily Load
TMDLs
Sediment, Tempetature, Nutrients, Dissolved Oxygen, Pathogens (Bacteria)

Temperature, Nutrients, Dissolved Oxygen, Pathogens (Bacteria)

These 9 TMDLSs have been established to ensure comply with water quality standards which
apply to these waters, The]omtestabhshmentofthcseMLsdoesnotmdshallnotbeuhhmd
or construed to establish, waive or otherwise affect any claims of sovereignty, jurisdiction, or
other authonues of the Environmental Protection Agency, the State of Idaho or the Nez Perce
Tribe. .

These TMDLs shall become effective 1mmed|ately






I im Ford Creek Total Maxn:mml Daily Load

ThmmatasheetservesasareplacemtpageforthefoHOng
* . Page 1-8, Section 1.4 :
. Executlve Smnmary Loading Table (page 1-8) for Bactena and Total Phosphorus

These changes are to be incorporated into thc March 2000 Jim Ford Creek Total Maximum Dally
Load. Thc t,ext below replaces the mformatlon presently in the Jim Ford Creek TMDL.

’%

A loadmganaf?sna‘Wasperfomr.donusmg msu'eamfecalcohfoxmconcemranons, measured at
seven sites in the Jim Ford Creek watershed and using flow estimate. Flow estimates for four
sites were derived from a relationship established between gage levels and flow measurements.
_Flow estimates for the other three sites were modeled. Load capacity was considered for both
Idaho’s 2 acute and chronic water quality criteria for fecal coliform during the primary contact
recreaum n (May - September), which was determined the critical time period. An explicit
20% ...- (MOS) was addedto these target criteria to addressuncertamtlcs No

The analyms md.lca:es that load reductmn ranging from 33% to 82% are necessary in non-point
source loads to the upper poruons and tributaries of Jim Ford Creek. A drainpipe installed under
the City of Weippe STP lagoon was evaluated as a source of poliutant load to Grasshopper Creek
using the limited sampling conducted in 1999. The available sampling data showed that the :
underdrain was a source of fecal coliform to Grasshopper Creek. Because the City of Weippe
will be ehrmnatmz the underdrain dlscharge from Grasshopper Creek, a WLA of Olbs/day is set

Aconmmsonofloadreducuonusmg the sameproceduresboth with E.coli data instead of fecal
coliform y161dcd snm]ar load reductions. _



Jim Ford Creek Total Maximum Daily Load
(TIMDL) =
Errata Sheet
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This eratta sheet sei'ves as a replaoelmnt page for the foII.owing

. Appendix J, pagcJ -1, last»pﬁ'agmp
AppendeJ pagé]-z Table J-1 ¥ -

Jim Ford
Creek near
moth

Winter Creek |7 14 . | 161 114 | none

downstream | 40 | 368 | ‘so6 30
Weippe '

Grasshopper 17 145 | 204 1.3
Creek
upstream 18 331 565 none -
Weippe . .,
Heywood 13 100 © 238 none
Creek _
Miles!Wilsm 14 123 267 | none
Creeks
# = wsed to calculate the 84th percentile mtrogm oonoentratmn over averaging penod




Appendix J, page J-3, Table J-2
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*20% MOS

» 0.075 mg/l during the
growing season of April
through October

PR T

« 20% MOS in target

« Pritnary Contact :
Recreation (May -Sept) -,
* 400 cfu/100 mL
| instantaneous and 40
«fu/100 mL 30-day

geometric mean target,

ST - :
Mouth of JimFord *
Heywood Creek
Downstream of Weippe
Upstream of Weipps..
Grasshopper Creek |

‘Winter Creek
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PREPARERS AND CON TRIBUTORS

This document was developcd after numerous dlscussmns to reach a clear un erstandmg and a consensus
of opinion on the relatively difficult issues associated with water quality protection and restoration by the
following dedicated citizens living and working in the watershed and the federal, state and tribal staff
members associated with the project. R :

imF
James Caswell, Chair Landowner
Jim Clapperton, Vice-Chair Forestry
Gene & Linda Applington Recreation
Bill Barteaux . Landowner
Bud Boonner .. Clearwater County
Randy Brocks .. . -+ Landowner
Dave Daniels . - Livestock
Don Ebert " "' City of Weippe
Russ Ford Hydro Plant
Gordon Hueth Landowner
Elwin Hutchins Business/Landowner
Terry Johnstun - ' Residential
Sonny Lage ' Recreation
Jim Mallory - Forestry
Heidi McRoberts . .. NezPerce Tribe
Grant Miles ' - Residential
Jerry Moore _ i . Clearwater Highway District
Dale Stuart Agriculture .
Norm Steadman City of Weippe
Arnold Wilson ~ Agriculture
Jim Ford Creek Technical Advi 5
Jim Clapperton - Idaho Department of Lands
Jim Fitzgerald - Environmental Protection Agency, Region 10, [0OO
Carol Fox Division of Environmental Quality -
Mike Hoffman Idaho Soil Conservation Commission
Curry Jones : Environmental Protection Agency, Region 10
Amy Owen _ Nez Perce Tribe
Jan Pisano National Marine Fisheries Service
Ann Storrar Nez Perce Tribe
Daniel Stewart Division of Environmental Quality
James Teply Idaho Association of Soil and Water Conservation Districts

Members of the participating governmental agencies that worked with the Jim Ford Creek WAG on the project
are indébied to the commitment and sound advice provided by the Group, and wish to offer our sincere thanks

- for their efforts. They generously volunteered considerable time and effort in assessing water quality problems
and planning water quality improvements. Their knowledge of local conditions was invaluable.
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Acronyms/Abbreviations and Glossary

_;__:?!.‘.' N “—"%’ k
FULL NAME

ACRONYM/
ABBREVIATION .

I ACP .+ | Alternative Conservation Program

I BAG | Basin Advisory Group '

ﬂ befu C - | billion colony forming units R

[ BMP or BMPs - . | Best Management Practice(s) EE

{ BOD or BOD5~ | Biological Oxygen Demand or S-day Biological Oxygen Demand

: Beneficial Use Reconnaissance Project i

degrees celsius L
Confined Animal Feeding Operations = & g

Carbonaceous Biochermical Oxygen Demand

Confined Feeding Operations

Code of Federal Regulations

T

cubic feet persecond = . & =% fh ok #
colony forming units - '

| Clean Water Act o g

Clearwater Soil and Water Conservation District °

dissolved oxygen

| DMR or DMRs ", | Discharge Monitoring Report (5)

F; eofi i iz | Escherichiacoli -

EPA [ United States Environmental Protection Agency
B Ephemeroptera, Plecoptera, Trichoptera Insect Orders
fEsA . . | Endangered Species Act

FPA ., i | Idaho Forest Practices Act

ft. feet .

GIs - Geographic Information System

GPS Global Positioning System

HI Habitat Index

HUC or HUCs Hydrologic Unit Code(s)

IDAPA Idaho Administrative Procedures Act
| 1DEQ " | 1daho Division of Environmental Quality

|| IDFG - Idaho Department of Fish and Game
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Load Allocation

Lemston Regmnal Office

Loadlngcapacnygfwhxcﬁh

Macroinvertebrate Biotic Index &

million ga!lons perday - %! %{

nonpomt source [

Nez Perce Tribe

Natural Resources Conservahon Semce

nephelometric turbidity unit.© -

State Agricultural Water Quahty Program

Soil Conservation Commission

Soil Conservation District(s)

Soil Conservation Service

Stream Segments of Coneemn

Soil and Water Consarvation District




. ACRONYM/
ABBREVIATION

Storm Water Pollution Prevention Plan

tons per year  ° :

total kjeldahl nitrogen

Total Maximum Daily Load :

total phosphorus

total suspended solids/sediment

Use Attainability Assessment

United States Code -+

University of Idaho .

United States Departrient of Agriculture 5% ¢

United States Environmental Protection Agency >
United States Forest Service = . ¢

United States Fish and Wildlife Service

United States Geological Survey

Watershed Advisory Group

Water Body Assessment Guidance
Waste Load Allocation "

Water Quality Limited Segment

A g

Wastewater Treatment Plant

#
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biochemical oxldatlon reactions m water.

Xi

GLOSSARY

Alevln - Newly hatched salmdﬁ;d still dependent on yolk §ac rema.ms in stream bed gravel untll yolk sac is
absorbed. ** . _

Aeration-a process by which a water body secures oxygen dlrectly from the atmosphere the gas then enters into

.?n.‘

Amdromous Fishes, such as salmon and sea-run trout, that hve part or the ma;orlty of their lives in the salt water
butremmtoﬁ'eshwatertospam W X

Tﬁéé*? -
Aquifer - a water-bearmg bed or stratum of permeable rook, sand or gravel capable of yzeldmg considerable -
quantlttes of water to wells or sprmgs o "

%’y

Adsorptlon - the aflhesxon of one substance to the surface of another, clays, for example, can adsorb phosphorus
and organic molecules % _

: Aerobic descn'bes life or'processes that requnre the presence ot‘ molecular oxygen,

A!gae small aquatlc plants that occur as smgle cells, colonies, or filaments.

Alluvlel lmoonsohdkted z{gcent iﬁgmm deposmon ._ _ _ ' -
" external, or tmoonﬁned conditions.

occur in the absenoe of molecular oxygen
Anoxia - the condmon gf oxygen deﬁmency

Anttdegradatlon w&A federal*iregﬁlatlon requu-mg the States to protect high quahty waters. Waters standards may
be lowered to allow important social or economic development only after adequate public participation. In all
instances, the emsung beneﬁclal uses must be maintained.

A x

vmﬁ or frequentmg water.

Asslmilative Capacity an estimate of the amount of pollutants that can be discharged to and processed by a
waterbody and still meet the state water quality standards. It is the equivalent of the Loading Capacity which is the
equwalent of the TMDI, for the waterbody

Basalt -a ﬁne ine&l dark-colored extrusive 1gneous rock.

Bedload - material, generally of sand size or larger, carried by a stream on or immediately above (3") its bed.-
Beneficial uses - - any of the various uses which may be made of the water of an area, including, but not limited to,
domestic water supplies, industrial water supplies, agricultural water supplxes navigation, recreation in and on the
water, wﬂdhfe habitat, and aesthetics.

Benthic organic matter - the organic matter on the bottom of the river.



xii

' Benthos macroscoplc (seen w1thouuud ot‘ 2 Migrosc e_; Qrgenigms | in anc : its ¢
and streams.” Originally, the term meéart the lake bottor'n, but 11 is ¥:20"the animals
associated with the substrate. =

Biochemical oxygen demand (BOD) - the rate of Oxygen umpnon by orgam. '
the deeomposmon = reSplranon) of orgame matter, expressed as grams xygen per cubic meter f water per hour.

Biomass Aecumulatlon a measure of the densny'and lateral
waterbody.

Biota - All plant and animal Speeles ocecurring ina soeeiﬁed area. ;

Cfs - cubic feet per second, a unit of measure for the rate of dlscharge of water. One cubic foo: per second is the

rate of flow of a stream with a cross section of one square foot which is flomng at a mean velogity of one foot per
second. It is equal to 448.8 gallons per minute, 0.646 million (ms per day, or 1.98 acre-foot per d.ay

Coliform bacteria a group of bacteria ptedomlmmtly mhabltmg the mteshné?of 'n'lan

Colluvium - matenal h'ansported 1o a site by gravity.

Decomposition - the transformation of organic molecules (e.g. sugar) to morgamc molecules (e g carbon dioxide
and water) through blologlcal and non-blologmal processes . BT

,_.,__ S

Designated Beneficml Use or Designated Use - Those beneﬁclal uses assxgned to 1dent1ﬁed waters in Idaho
Department of Health and Welfare Rules, Title 1, Chapter 2, "Water Quality Standards ang glastewater Treatment
Requxremems Secnons 110. through 160. and 299., whether or not the uses are bemg attamed ;

Dissolved oxygen - commonly abbreviated DO, it is the amount of oxygen dlspersed m.water and is usually
expressed as mg/L (ppm). The amount of oxygen dissolved in water is aﬁ‘ected by temperature elevation, and total
dissolved solids.

Ecology - scientific study of relationships between orgamsms and their environment; also defined as the study of
the structure.and function of nature,

Ecosystem - a complex system composed of a community of flora and fauna takih:gi'into account the chemical and
physical environment with which the system is mterrelated ecosystem is usually defined to include a body of water
and its watershed. '

T %
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' 28 1975, whether'or not they aré designated for those waters in Idaho Depa

targeted watershed goals. [

Efﬂuent a discharge into the envi m i T
treated poliutans mto a vag“ wm ,
[ \;;nf ;

Eolian - %&iﬁdbidim.

Erosion - the weanng away of arcas ot‘ the earth's surface by water wind, ice, and fe%'ces Cnlturalb'-
induced erosion is that caused by increased runoff or wind action due to the wgk of man in’deforestation,
cultivation of the land, overgrazmg, and dtsmrbanee of the natural dmmage the excess of erosion over that normal

Eutrophication - the process ofphym?l chemical, and bi“eiogmal changes asspcmted w1 n#mt,
and silt enrichment and sedimentatiort of a body of water. If the process is décelerated by man-made influences,
it is termed cultural eutrophication. Eutrophxcauon refers to natural addition of numents to waterbod tee and to the
effects of artlﬁcmlly added nutnents ' : )

Existing Beleﬁeial Use or Extsttng Use Those beneficial uses actually auamed in

."Water.Quahty Standards ad Wastewater Treat:mnt Requ -

Feedback Loop a componcnt of a watershed management plan s?tegy %ﬂ% %gq des' for awogmablhty on

. o a &
Flow - the quanttty of-water that passes a gtven pomt in some ttme mcrement.

Gradlent - the slope of the stream bed proﬁle H "

R
Groundwater water found beneath the soil surface; saturate}g§ the stratum at wlu
to surface watcr T ; _

Growth Rate - the amount of new plant tissue produccd pera gweg time unit of time, It is also a measire of how
quickly a plant wﬂl develOp and Erow. \ \ .

wﬁ‘f k3

Habitat '*’a Specific type of place that is occupied by an orgamsrﬁ a populatlon ora commumty

Headwater - the origin or beginning of a stream.
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Hydro:?iogle cycle - - the circular ﬂo“: ’br c&clmgﬁef ":water' from the aiiﬁesphere to Lthe earth (pl'ECl[;ltﬂthﬁ) and back
to the atmosphere (evaporation and plant transpiration). Runoff, surface water, groundwater, and water infiltrated -
in smls are all part of the _h drologm cycle . o

Irnga o n W ﬂow urface and subsurfacewater w}uch. Jeaves the field followmg the appheatlon of irrigation
water.’ *’

Land Api)iieaﬂon - a process or activity involving application of wastewater, surface water, or semi-liquid material
to the land surface for the purpose of disposal, pollutant removal, or groundwater recharge. :

Linitin g factor - a cherm ical or phyeical condition that determines the growth potential of an organism, can result
in less than maxmnnn or corr?lete inhibition of growth, typically results in less than maximum growth rates.

Load Allccatlon The amount of pollutant that nonpomt sources can release to waterbody

Loading - the quaxmty ot‘ a siibstance entenng areceiving stream, usually expressed in pounds (hlo‘grams) per day
or tons per month. Loading is calculated from flow (discharge) and concentration. '

Loading Capacity - the maximum amount of pollutant a waterbody can safely assmnlate without violating state
water quahty standards It is also the equivalent of a TMDL i

Loam - moderately coarse, medium and moderately fme-textl.g;ed soils that mclude such textural classes as sandy
loam, fine sandy loam, very fme sandy loam, silt loam, silt, clay loam, sandy clay loam and silty clay loam.

Loess -is deﬁned as a uniform eolian (“nnd-blown) deposit of sﬂty material havmg an open structure and relatively
high cohesion due to cementation by clay or calcareous material at the grain contacts.

Macroinvertebrates - aquatic insects, worms, clams, snails, and other animals visible without aid of a microscope,
that may be associated with or live on substrates such as sediments and macrophytes They supply a major portion
of fish diets’ and conshme detritus and algae.

Macrophytes - rooted and floating aquatic plants, commonly referred to as water weeds. These plants may flower
and bear seed. Some forms, such as duckweed and coontail (Ceratophyllum), are free-floating forms without roots
in the sediment.
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~ sample. The geometric mean is used to calculate bacterial numbers
. mean of the logarithmically transformed variables.

" issuing, modifying, revoking and reissuing, terminating, monitoring and enforcing pemnts tg
" to waters of the United States, including pretreatment requirements. ¢ gl

Margin of safety - Commonly abbreviated MOS. An tniphcn or éxph ot doRisdinid
n the ﬁbllutant loads and the dﬁ

Ll

Mean the anthmehc mean is the most comrmon statlstlc famlllﬁ'- to most p%op“le. The

Meter - the basic rnetne unit of length, 1 meier 39 37 inches d? 3. 28 feet. i‘%
Milligrams per liter (mg/L) - coneentmtlon equal to 0. 001 grams msubstanee wel it

‘Million gallons per day (MGD) - 2 unit of measure for the rat . ' _ easure flow
at WWTPs. ltis equal to 1.55 cubic feet per seeond ' ' s

Monitoring - the process of watching, obsemng, or checlnng (m 1s case water) ;I'he en pcess of a water
quahty study mcludmg plarming, samplmg, sample analyses da ﬁmalysei and rcﬁﬁrt g and

Mouth - the location where a water body flows into a larger waterbody

Nadonal Peliution Discharge Eﬁmlnaﬁon System (NPDES) - a nahonal program Mate
ge pollutants

O N

Nitrogen anutnent essentlaltoplantgrowth,oﬁenmmmedemmd
ikl ] _ . '

Nonpwoint Seurce - Ad:spersedsourceofpoﬂutmtssmhasageﬁgmplnealmonwhxchpo,

nts ei'edeposited

ordlssolvedorsuspendedmwaterapphedtoormc:dmtonﬂmtarea,theresultantnnxmre ”'edbyrunoﬁ‘,
into the waters of the state. Nonpoint source activities include, but are not limited to gated -irrigated
lands used for grazing, crop production and silviculture; log stomge or rafting; ur] ion sites;
recreation sites; and septic tank dtSposal fields. _ aiy

B G %

Nuisance - anything which is injurious to the pubhc health or an obstmctmn to the free use, in the customary
manner, of any waters of the state. § : L .

#®oo %

Nutrient cyeling - the flow of nutrients from one component of an ecosystem to another, as wﬁen macrophytes die
and release nutrients that become available to algae (organic to inorganic phase and |

Oligotrophic - "poorly nourished,” from the Greek. Describes a body of water with low plant productmty and high
t:ranspareney

£

Organic matter - molecules manufactured by plants and animals and conta.lmng lmked carbon atoms and elements
such as hydrogen, oxygen, nitrogen, sulfur, and phosphorus.
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Orthophosphate -2 form of soluble morgamc phosphorus Whlch 15. dlrectly utlhzable for algal growth

Oxygen-demanding materlals those materials, usually organic, in a waterbody whxch consume oxygen during

decormnposition or transformation. Sediment can be an oxygen-demanding material.

Parameter-a vanable quantity such as temperature; dissolved oxygen, or ﬁsh populatlon that is the subject of a
survey or sampling routine. :

Partltioning - the sharing of limited resources by d:fferent races or species; use of different parts of the habltat or
the same habitat at different times.

Pathogen- any dlsease-causmg organism,

Per:phyton attached orgamsms, usually algae, growing on the bottom or other submersed substrates in a
waterway.

pH - a measure of the concentration of hydrogen ions of a substance, which ranges from very acid (pH=1) fo very

alkaline (pH = 14). pH 7 is neutral, and most lake waters range between 6 and 9. pH values less than 7 are
~considered acidic, and most life forms cannot survive at pH of 4.0 or lower.

-‘Phased TMDL - A TMDL which identifies interim load allocations with further monitoring to gauge success of
~ management actions in achieving load reduction goals and the effect of actual load reductions on the water quality
of a waterbody. Under a phased TMDL, the TMDL has load allocations and wasteload allocations calculated with
margins of safety to meet water quality standards. )

Phosphorus -a nutnt essential to plant growth, typically in more demand than the avaxlab!e supply
Phytoplanktnn crosooplc algae and microbes that float freely in open water of lakes and oceans.

Point source pdilutlon - the type of water quality degradation resulting from the discharges into recewmg waters
from sewers and other.identifiable "points.” Common point sources of pollution are the discharges from industrial
and municipal wastewater treatment plants.

Pretreatment - the reduction of the amount.of pollutants, the elimination of poliutants, or the aiteration of the
nature of pollutant properties in wastewater prior to or in lieu of dJschargmg or otherwise introducing such
pollutams intoa WWTP

Primary productivity - the rate at wh:ch algae and macrophytes fix or convert light, water, and carbon dioxide to
sugar in plant cells. Commonly measured as milligrams of carbon per square meter per hour.

Reach - a stream section with fairly homogenous characteristics.

Respiration - process by which organic matter is oxidized by organisms, including plants, animals, and bacteria.
The process releases energy, carbon dioxide, and water.

Riffle - A shallow, gravelly area of stream bed with swift cumrent.

g
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¢ bank of a waterhody

Sedlmegat bottom matmal .m a body of water that has been depomted after the fomlanon of the basin. It originates

chetmcal preclpltat:on of dxssolved minerals; and ?ros?on of surrounding lands.
/"f »gf é" . .

Specific conductance - also known ‘s specific: conductxvitj} Itis a ﬁumencal expresswn of the ability of an
aqueous solution to carry electric current, expressed in pmhos/em at 25°C. Conductivity is defined as the reciprocal
of the resistivity normalized to 2 l cm cube. of llquld at a speclﬁc temperature and is an mdlrect measure of
d:ssolved sohds s SR & 3 _

m—

W WM%# oo A

Stochashe-hf orbemnnng to,a process mvolvmg a randomly deté%mined seq{lenoe‘j‘gf observations each of which

is considered as a sample of one clement from a probability distribution.

Stream Segments of Coneern (SSOCs) Stream segments nommated by the public and dgnated bya committee
whose members are appomted by the Govemor.

" Storm water runoﬂ' Surface water that washes off land after a ramstom In deve!oped watersheds it flows off

drains whlch may feed d:reetl into the su-e% ogen 'es pollutants.

Suspended sedlments Flne mmeral or soil particles that remain suspended by the current until deposited in areas
of weaker currept Ilpy create tll‘.l'bldlty and, when deposited, cap cover fish eggs or alevins.

Threatened speeies specnes detenmned by the U.S. F:sh and Wlldhfe Service, which are likely to become
endangered within the foreseeable future throughout all or a s:gmﬁcant portion of their range.

TMDL - Total Mmmum Dally Load. TMDL LA+ WLA ¥ MOS A TMDL is the equivalent of the Loading
Capacity which is the equivalent of the assimilative capacity of a waterbody.

‘Total suspded solids (TSS) - the material retained on a 2.0 rmeron filter after filtration.

Tributary - a stream feeding into a larger stream or lake,
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Trophtc state - Ievel of growth or productwlty of a lake as measured by phOSphoms content chlorophyll 2
- concentrations, amoum of aquatic vegetation, algal abundance, and water clanty T

Turbidity - a measure of the extent to which light passing through water is scattered due to suspended materials.
Excessive turbidity may interfere with light penetration and minimize photosynthesis, thereby causing a decrease
in primary productivity. It may alter water temperature and interfere directly with essential physiclogical functions
of fish and other aquatic organisms, making it difficult for fish to locate a food source.

Vadose zone - The zone containing water under less pressure than that of the atmosphere, including soil water,
intermediate vadose water, and capillary water.- This zone is limited above by the land surface and below the
surface of the zone of saturation, that is, the water table. »

Wash_ Load that part of the total sediment load composed of all particles finer than limiting size, whtch is
normally washcd into and through the reach under consideration without settling.

Waste Load Allocatmn (WLA)-a portion of receiving water's loading capacity that is allocated to one of its
existing or future point sources of pollutton It specifies how much pollutant each pomt source can re]ease toa
waterbody. '

Water column - water between the interface with the atrosphere at the surface and the interface with the sediment
layer at the bottom, Idea derives from vertical series of measurements (oxygen, temperature, phosphorus) used to
characterize water.

Water Pollution - Any alteration of the physical, thermal, chemical, biological, or radioactive properties of any
waters of the state, or the discharge of any pollutant into the waters of the state, which will or is likely to create a
nuisance or to render such waters harmful, detrimental or injurious to public health, safety or welfare, or to fish and
wildlife, or to domestic, commercial, industrial, recreational, aesthetic, or other beneficial uses.

Water Quality Limited Segment (WQLS) - any water body, or definable portion of water body, where it is known
that water quality does not meet applicable water quality sumdards, and/or is not expected to meet applicable water
quality standards.

Water Quality Management Plan - a state or area-wide waste treatment managcment plan developed and updated
in accordance with the provisions of the Clean Water Act.

Water quality modeling - the input of variable sets of water quality data to predict the response of a lake or stream.
Water table - the upper surface of groundwater; below this surface the ground is saturated with water.

Watershed - a drainage area or basin in which all land and water areas drain or flow toward a central collector such
as a stream, river, or lake at a lower elevation. The whole geographic region contributing to a water body.

Wetlands - Jands transitional between terrestrial and aquatic systermns where the water table is usually at or near the
surface or the land is covered by shallow water. Wetlands must have the following three atiributes: (1) at least
periodically, the land supports predominately hydrophytes; (2) the substrate is predominately undrained hydric soil;
and (3) the substrate is on soil and is saturated with water or covered by shallow water at some time during the
growing season of each yeat.
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10 EXECUTIVESUMMARY S

WATER QUALITY CONCERNS AT A GLANCE

$303(d) Listed Segments: ~ Jim Ford Creek (#3171) ; Grasshopper Creek (#3 1 72)

~ Pollutants of Concem: Sediment, Temperature, Nutrients, Dissolved Oxygen Pathogens,
Ammonia, Qil and Grease, Habitat Modrﬁcat:on and Flow
Designated and Exlstmg :
Benqﬁcwl Uses anary Contact Recreation, Secondary Contact Recreauan

¥ Agricultural Water Supply, Cold Water Biota, Doy.mc Water
- Supply, Salmonid Spawning (below waterfall)

Point Sources 2 City of Weippe Wastewater Treatment Plant, Timberline

. High School Wastewater Treatment Plant, Hurchms Lumber Inc.
NanPamt Sources: ... Non-irrigated croplands, timber harvest activities, ‘urban runoff,
W A i “ % grazing, hydropower, land development actt%t:es septic systems

Jim Ford Creek is a third order tributary of the Clearwater River in the southern part of
Clearwater County, Idaho. The creek flows twenty miles northwest, from an elevation of 4,068
feet to 1,050 feet, at its confluence with the Clearwater River near Orofino, Idaho. It drains a
65,838 acre watershed that has two distinct portions. In the upper portion, Jim Ford Creek flows
through rolling forgsted uplands and the Weippe prairie until it reaches the City of Weippe. -
Below Weippe, the creek enters into 2 narrow steep basalt canyon nearly fourteen miles in length.
A 65 ﬁotwaterfall at the top of the canyon restricts ﬁshpassageupstream ana:ylandusesm
the watershed consist of timber production, grazmg, and recreation in the entire watershed;
dryland agriculture on the rolling Weippe prairie; and a small urban area at the City of Weippe.
A small hydropower facility is located along the creek just downstream of the City of Weippe.

Section 303(d) of the Clean Water Act requires states to develop a Total Maximum Daily Load
(TMDL) management plan for water bodies determined to be water quality limited. A TMDL
documengs the amg unt of pollutant a water body can assimilate without violating a state’s water
quality stén d allocates that load capacity to known point sources and nonpoint sources.
TMDLs are the sum of the individual waste load allocations for point sources and load
allocations for nonpomt sources, including a margin of safety and natural background conditions.

In 1994 Jim Ford Crcek was classified as a high priority water quality limited segment under
§303(d) of the Clean Water Act from its headwaters to the confluence with the Clearwater River.

h Grasshopper Creek, a tributary to Jim Ford Creek, was also classified as a water quallty limited
. segment in '1994. Pollutants of concerns listed for Jim Ford Creek include: sediment,

temperature, pathogens, nutrients, dissolved oxygen, ammonia, oil and grease, habitat
modification, and flow. Pollutant of concern listed for Grasshopper Creek include nutrients,
sediment, temperature, pathogens (bacteria), habitat modification and flow.
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-ldaho Water Quahty Standards demgnate cold water b1ota secondary recreatlon, pnmary contact
an exnstmg usé for the ldiwer portion of the watershed below a 65 foot waterfall located 14 miles
upstream of the mouth.” 1995 beneficial use studies indicates that Jim Ford Creek does not
provide full support of beneficial uses because of macroinvertebrate population impairment in
the upper prairie sectron and exoeedances of temperature criteria in the lower canyon section.

The status of beneficial uses based on 1997 and 998 beneficial use studies has not been assessed
pendmg rewsmns of the State s Water Body Assessment Gmdance document, -

Three pomt sources are perrmtted to dlscharge in the Jim Ford Creek watershed the Welppe
wastewator o'eatment plant; the Timberline High School wastewater treatment plant; and _
Hutchins Lumber Inc., gvhrch operates a ‘sawmill and log yard .The Weippe wastewater treatment
plant usually drscharges o Ji im Ford Creek from January to mid-June each year, and only when
the mstream ﬂow of Jim Ford Creek provldes dilution. The Timberline High School wastewater
treatment plant typncallx discharges lgtg i1a \_hopper Creek a tributary of Jim Ford Creek.

Hutcms I.,f.lmbcr c. is cﬁrently mpiag" ' Jtmg stormwater runoff controls pursuant to an
api)l'oved stormw ater management plan : .

The pmnary nonpomt sources of pollutants in the Jim Ford Creek watershed are grazing, timber
harvest actwmes n' n-irrigated croplands urbau runoﬂ; land development acuvmes and

portions of Jim Ford Creek and tnbutanes typically receive suspe
ing agricultural fields/ ynstz :am banks, and forest roads duiring rainfall
and snow ﬁelt Phosphorous and bacteria hssociated with the suspended sediment also enter the
creek st these times. Durmg the sutnmer low flow periods, these portions of Jim Ford Creek
experiénce temperature increases, algae growth, and low dissolved oxygen concentrations.
Temperature and bacteria levels often gxcéed water quality criteria. Phosphorus is present in
high enough concentrations to stimulate excessive aquatic plant growth that causes diumal and |
seasonal ﬂuctuatlons in dlSSOlVCd oxygen concentrations that can impair aquatic life.

porhon of J im Ford Creek 18 :mpacted primarily by forest harvest aotwmes and the
quahty of the water mtenng from the prairie portion upstream. Within the canyon, stream
temperatures often exceed those recommended for cold water blota and salmonids. Results of a
1999 channel stability and habitat survey indicate excess cobble size bed material is likely
impairing cold water biota and salmonid spawmng beneficial uses in the stream reaches below
the waterfall.

Since portions of Jim Ford Creek lie within the Nez Perce Reservation, a Memorandum of
Agreement was developed between the Nez Perce Tribe, the U.S. Environmental Prot'ection-
Agency, and the State of Idaho Division of Environmental Quality to develop the TMDL, with
the advice of the Jim Ford Creek Watershed Advisory Group. In the Memorandum of
Agreement, the parties agreed to utilize State of Idaho water quality standards for the
development of the TMDL.
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This TMDL examines whether the estimated load capacitjes for pollutants in Jim Ford Creek are
currently exceeded. Targets, loading analyses, and load aflocations 4re presented for sedindent,
temperature, nutrients/dissolved oxygen, and pathogens. Evaluation of available data jndicates a
TMDL is not necessary for oil and grease, fine sediment and ammonia, Data also mchcates a
need for a bacterla TMDL for pnmary recreatlon contact but not secondary recreation contract
Water quahty standards for the State of Idaho are mtended to prov1de protcction of desxgnated
beneficial uses. TMDL targets are based on these water quality standards. Numeric water
quality criteria are used where they exist. Narrative water quality criteria have a numerical
interpretation which are applied to Jim Ford Creek for sediment and nutrients. Load capacities
reflect these water quality targets for Jim Ford Creek based on available or estuna.ted ingtream,
flow data. Load allocations presented distribute the existing pollutant loading from both point
and rtonpomt sources within the watershed, based on avatlable load capacity of Ji im Ford Creek..

This follo\wng dlscu5510n explams how all the listed parameters were addressed in the TMDL.
The Executive Summary Loading Table at the end of this Section summarizes pollutant and
loading allocations. .

- Existing data indicates fine sediment is not tiegrading the water quality of Jim Ford Creek;

therefore, no TMDL is necessary for fine sediments. However, a channel stability analysis and
habitat survey indicates coarse sediment is impairing salmonid spawmng and rearing of lower
Jim Ford Creek. The iristream loading amlyms suggests that to improve the condition of
response reaches, the bedload transport rate in transport reaches needs to be reduced about 70%.
. ’ . éf? :
Sediment impairment likely results from a combination of increased sediment load and flood

" magnitude. However, until a more in-depth analysis of sediment and flow impacts is complete, a

more definitive answer is not possible. The Jim Ford Creek Watershed and Technical Advisory
Groups have committed to complete this analysis in the year 2000. Results of this analysis will

“ be used to revise the sediment load reduction and allocation scheme presented herein.

Reducing coarse sediment delivery to lower Jim Ford Creek and timing of peak flood flows

through best management practices will help improve the water quality of lower Jim Ford Creek.
Future analysis of sediment sources and flow impacts will be used to help develop the sediment
TMDL implementation plan

12 Temperature

The Jim Ford Creek TMDL was estabhshed to address thermal loading (heat) for the protection
of chinook salmon and steelhead spawning, and other cold water biota. The watershed was
evaluated for cold water biota temperature in the upper watershed, and for salmonid spawmng in
the lower watershed below the falls. _



eﬂu 1 target 5 (mstreaﬁ‘i temperafum fo*f n oLt scurces in-
bwatefshéd L THEk éght reduction fargets are linked to “Pétc Pe Shad .
taf'gets for“cahﬁ%ubﬁﬁ’ters‘fled thereBy reducing the overall e of mc:reasé m‘iﬁﬁ‘e n wh i
temperature mrcughont thé watershed. Management actlv;ucs ;%vnthm g%ersﬁed such as
removing riparian shade trees, harvesting of the conifer ove tory, "grazmg in riparian areas, and
introducing bedload sediment whlch results in mcreased stirface ‘area, can increasé the amount of
solar radlauon reachmg the stream -

The amount of heat energy (1 e. loadmg capaclty) Wthh would meet State water quahty
temperature. gtandards in the creek was determined by applying a modehng technigue. Model
result,s %dlgate that a up to a 52% increase in shade is necesr?ary in order to attain and maintaimr**
State water quahty standards depcndmg on stream reach. It is recogmz& that meeting the R
standards. 3 wil -ggst be @ccgmphshw by additionally promoting channel restoration that leads to a
na:roWer, de' per channer colder water ccntnbutlons from 1mproved segments upstream, and

The presence ‘ws1ble nuisance algae growth and low dsssclved oxygen levels mdlcate that Jim
Ford Creek is é%mpaxred as a result of excess nutrients. Nulsance algae growths are present in the
upper reaches:

Jim Ford Creek, and low dissolved oxygeﬁ levels are present throughout the

quallty"sdard wxll be achJeved as well TMDL targets are estabhshed for both of these water ,

er was selected as the averagmg penod for estlmatmg the nutnent load
capaclty, ex;slgng load, #nd load reductions. The total inorganic nitrogen and total phosphorus
targets were evgluated only during this penod Whereas the dissolved oxygen target applies year

IR LY L Ty
Tit 1 capacities and existing Ioads were estlmated by subwatershed in pounds per.

month m-mg the mont@a April through J uly when data are available. The estimated existing total

phosphorus load exceeds the load capacity in all the subwatersheds except for Winter Creek.

Total phosphorus needs to be reduced by about 25% across the watershed. The total phosphorus
load of lower Jim Ford Creek needs to be reduced by 23%. Heywood and Miles/Wilson Creeks

. contribute the greatest amount of phosphorus to the mainstem and receive a phosphorus

reductien-of 32 and 26%, respectively. Because the majority of the TP load to Jim Ford Creek is
from non-point sources, there are no point source load reductions required by this TMDL. For
this TMDL, the point source waste load allocations is set at the existing measured nutrient load.
The non-point sources are allocated all of the needed nutrient load reductions. This TMDL
approach is supported by reasonable assurance because the non-point sources in the watershed

Rl ]
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have com:m to 1mp1ementmg BMPs to im; n‘q{e water quality m thé‘*’*watershed In addltlon,
monitoring plmgwxll be develOped with the intén of m 1:1 ng the a:mou;;t and u?lemé‘ﬁtatlon
of BMP and @pmvements in waterquallty @ o " i L @ ﬁﬁfﬁfﬁ _ By
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14 Pathogens

- g . oowon gk

A loadmg analysns was performed using mstream fecal cohform concentratxons measured at
seven sites in the Jim Ford Creek watershed and using flow estimates. Flow estimates for four
sites were derived from a relationship established between gage levels and flow measurement.
Flow estimates for the other three sites were modelled. Load ¢ capacity was considered at both
Idaho’s acute and chronic water ql?ahty criteria for fecal colifofm during the primary contact
recreation séason (May through September), ‘Which was detérmined to be the critical time period.
An explicit 20% margin of safety was added to these target criteria to address uncertainties. No
TMDL for sccondary contact recreation was necessary due to low bacteria le&cls below water
da .“?‘a"‘..,ﬂ?&r%%?%
The analys:s indicates that load reductmns of 33% to 82° are nec%saﬂr in nonﬁm‘r‘nt sourcc loads
to the upper pornons and tributaries of Jim Ford Creek. Load reductions based on chronic ™

sssssss

~ criteria were g than those based on acute criteria, consequently the chronic analysis is the

w#A comparison of load reductions | the same procedures both with E.
f fecal coliform data yielded smnFar ts in tcrms of estimated lo

Ammonia can be both toxic to aquatic animal life and a source of nutrients to plants. Idaho

water quahty cmena for ammonia is based on athmonia toxicity and vary depending upon pH

and temperature conditions. As pH and temperature increase, the toxic form of ammonia

mcreases t};us, the criteria ‘are more smngentmnder lugher temperature and pH condltlons

5 TN T wh

Is takm’%t various locatmns in the J mi Ford Creek watgrshed wa:e mmally
vat @tzréetbasedon%:st—casepllandtemp atitre :

were then compared to the appllcable cntena based on actual or estimated pH and temperatures.
None of the ammonia levels in these 10 samples exceeded applicable criteria. Based on this
evaluation, a TMDL for ammonia based on its toxicity effects was not needed. The nutrient
effects of ammonia were considered in the nutrient TMDL.

1.6 Oil and Grease
Oil and grease is a general measure of pollution from petroleum compounds. Idaho water quality

criteria indicate oil and grease concentrations must be less than levels which impair beneficial
uses. It is unclear why oil and grease were identified on the §303(d) lists as pollutants of concern
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consndered most hkely ;o havc 9il and grease from stormwater runoff and also *ht locﬁtlons b,
considered representative of general creek conditions.: All samples had ne meaﬁurable level of
oil and grease. Given these results and because a regulatory framework exists to address oil and
grease problems Wthh are readxly identified and treated, no TMDL for oil and grsasc was
devcloped ' s . . i MR

1.7 Flow and Hab1tat

WE T

Flow and habltat are.ldentlﬁed on the §303(d) hst as unpamng uses in J im Ford and GrasshOpper
Creeks, The TMDL dogs not address flow and habitat issues because these parameters are not:
cmently rcqulred to b addressed under §303(d) of the Clean Water Act AT

1.8 TMDL Implemen on Plan
T l-v’ '

Within 18 months of approval of this TMDL, Jm:l Ford Creek Watershed Advxsory Group and-

supporting agencies will produce an implementation plan. This plan will specify projects and

controls designed to improve Jim Ford Creck water quality by meeting the load allocations

presented in this TMPL gocument Implemmtatlon of best management practices w1thm the

framework for the u‘nplementahon plan. It lists the types of best management practices the Jim
Ford Creek Watershed Advisory Group believes will best improve water quality. Example
practices include prescribed grazing, alternate livestock water supplies, livestock exclusions, !
animal \gaste systems treg and shrub planting, grassed waterways, streambank stablhzatlon, '
consewaqu cropplng gnd tlllage practices and protected riparian zones.

As addmgnal mfonnatgon becomes available during the implementation of the TMDL, the
targets, load capacity, and allocations may be revisited. In the event that new data or information
shows' thg changes are warranted, TMDL revisions will be made with assistance of the Jim Ford

' CreekgnWat Adwsory Group. Although specific targets and allocations are identified in the
TMDL the ultimate success of the TMDL is not whether these targets and allocations are met,
but wgheﬂ;;er beneﬁc;al u§es and water quahty standards are achieved.
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1-8
Pollutant | . Target ;| Subwatershed nrr
Total Inorganic § 25% MOS Miles/Wilson '
Nitrogen .. .
0225 mg/L during | Heywood
growing season of ' Ny
April through Upstream Welp?e
October Grasshopper .
Creek o
Downstrea.m
Weippe '
Winter Creek
I;.oﬁer JimFord
Totsl 5 |25%MOS T | MilbsWilson™ ¥
Phosphorus : _
0.075 mg/L during | Heywood 238 161
growing season of
April the

—- .- : - — .
cfu - colony forming units; befu - billion cfu/year; Tbs - pounds; °C - degrees centigrade:

°F - degreeg Fahirenheit; MOS - margin of safety; NTL - nephelometric turbidity unit

Bacteria 20% MOS in target | Miles/Wilson 599
' - ' "’ befufyear
Primary (May - Heywood 3,880
Sept) befu/year
400 cfu/100m, | Upstream Weippe | - 4,710,
. instantaneous and : befu/year
© | 40 cfw/100 mL 30- —
. Grasshopper 1,270
day geometric Creek be ﬁ:@ear
mean target .
Winter Creek 3,920
L befu/year
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General Descnptmn %

2.1.1"

Jim Ford Creek is a third order tnbutary of the Cleérwater Rlver in the eouthem part of

Clearwater County, Idaho. The creek flows twenty miles northwest, from an elevation of 4,068
feet to 1,050 feet, at its confluence with the Clearwater River near Oroﬁna, Idaho (Flﬁre 1). It
drains a 65,838 acre watershed that has two distinct portions. In the upper portion, Jim, Ford

Creek flows thmugh rolling forested uplands and the Weippe prairie.until it réaches thé City of

, Welppe Below Weippe, the creek enters into & narrow steep basalt €anyon nearly fourteen miles

in length. A 63 foot waterfall %t the top of the canyon restricts fish passage upstream. Primary
land uses in tﬁe%vatemhed co! 1st of tnnber productton, grazmg, and recreatlon in the entxre

Weippe: A smal] hydropower facility is located along the creek just downstream of Wexppe
2.12 Chmate

Climate in the Jim Ford Creek watershed is charactenzed by cool, moxst winters and warm, dry

summers. Rainfall patterns and air temperatures within a watershed of this size predominantly

change according to elevation. The growing season also varies in the watershed according to

elevatlon% ¢ average consecutive frost free period renges from around 158 days n@the :
"days on the Welppe pxame (CSWCD 1993) i

Table 1 prcmdes examples of average preclpntatlon and air temperatures at sites near the Jim

~Ford Creek watershed. Precipitation and air temperature have been measured near but not within
the Jim Ford Creek watershed at Orofino and Pierce, Idaho overa 30 year period.

These data mdxcate average annual prempltatwn increases about 8.6 inches per 1,000 feet rise
and annua] air tsmperature values drop an average of 3. 7 °F per 1,000 feet rise within the Jim
Ford Creek wggershed_:_ _

‘ 'Table 1 'Averz_tg_Annual Preclpltatlon and Tem eratufe, 1961-90

Site Elevation (feet) Precipitation Temperature (°F)
: - . {inches ' _
Kamiah' = 1212 24 |
Orofino’ 1,320 | 7 24 50
Pierce*~ 3,188 - 42 43
Hemlock Butte! 5810 70 '

'NRCS, 1998 ’NWS, 1998
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Precipitation estimates for elevation zones within the Jim Ford Creek wa 'hedlusmg data at
Orofino and Pierce indicate the average annual prec1pxtatlon ranges ﬁ‘orr_iq,, urid 24 mche
year at the mouth to 42 inches per year at the eastern watershed boundarSf”“‘*Usmg this same
approach, the average annual air temperature within the Jim Ford Creek watérshed is estimated to
range from 52°F at the mouth to 41°F at the eastern watershed boundary. Figures 2 - 4 show how _
the average monthly air temperature and monthly precipitation change over the course of the =

These graphs support the observanon that the Jim Ford Creek watershed expenences little ;-
precipitation during the warm summer months. An increase in precipitation is then seen during
the cooler seasons of the year. Snow tends to accumulate in the upper portions of the watershed
durmg the winter months and melt during the spring months The upper ridges to the east tend to
be snow free from mid-June untll the end of October et

- szen volunteers collected weather data at vanous _Iocatlons in/near the Jim Ford Creek
watershed. Table 2 prowdes a summary of relevanf emzen momtormg _ eather data.

Table 2. 1998 Water Year Monthly Precipitation

Month and Weippe Monthly Precipitation
Year - Recorded by Mick J ackson
L (mehes) y
Oct 1997 Cam
Nov 1997 -2.13
Dec 1997 | 1.75
Jan 1998 236
Feb 1998 1.12
Mar 1998 ” 2.42
April 1998 3,09 ;
May1998 | - 5.21
June 1998 . 2.81
| July 1998 1.39 E
Aug 1998 0.39
Sept 1998 2.27
‘Total 27.66 to date
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Figuré 1. Location of the Jim Ford Jreek Watershed, Idaho
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Eastcm Portxon of the Jim Ford Creek Watershed L
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The upper portion of Jim Ford Creek is formed where Miles and Heywood Creeks join (Figure
5). Jim Ford Creek then flows over the flat Welppe Prairie and through the City of Weippe. At
the City of Weippe, Grasshopper Creek flows into.Jim Fg{d Creek. The lower portion of Jim
Ford Creek flows over a 65 foot waterfall and thro gh a narrow, steep sided canyon nearly 14
miles in length. Tributaries to. the lower portion of Jim FordCreek include Winter and Shake
Meadow Creeks. A 45 foot to 55 foot waterfall exists on Wﬁter Creeicap roxuna;e 3/4 mile
from 1ts confluence w;th Iim Ford Creek (T35N, R4E Sec. 4 NEU4NW1!4)

Jim Ford Creek is charactenzed by low flows ot‘ about 2 cubnc feet per second (cfs) during the
summer months and increasing flow of about 50 ¢fs during the fall and winter months until the
peak flow season during April and May. Bankfull discharge is about 170 cfs. Jim Ford Creek is
classified as perennial along its entire course (USGS 1963)
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Within the canyogl portlon J im Ford Creek downstream of Welppe the stream gams water from
several side sprlri'gs afid tnbutaries Harvey (1990) estimatéd the anmial mean maxlmum flow of
120 ¢fs ; at the Clty of Weippe and of 178 cfs at the point where Jim Ford Creek enters the *
Clearwater River.” Hanrey (1990) esttmated annual méan minimum flows of l cfs at the City of
Welppe and of 1.5 ct‘sqat the mouth :

To better understand the hydrograph of fé un"Ford Creek the mean datly dlscharge for each month
of the water year is estlmated using US Geological Survey (USGS) regional regression equations
(Kjelstrom 1998). The mean’ dally discharge for each month of eight subwatersheds is estimated
using the USGS regional regression equations (Kjelstrom 1998). These subwatersheds include:
1) lower Jim Ford (including Shake Meadow); 2) Winter; 3) Grasshopper; 4) middle J im Ford;
5) Mlles/Wﬁson, 6) Heywood 7) upper ﬁin Ford and 8) Kamnah Gulch (Flgure 6).

. Mean monthly discharge estlmﬁtes made by Llpscomh (1998) for lower Jim Ford Grasshopper,

and middle Jim Ford/l{hles/W ll,son subwatersheds are used to predict mean daily discharge for
the 20%, 50%, and 80" peréenttles of the 6 subwatersheds. Kjelstrom (1998) subdivides central
Idaho into regions which produced the best coefficients of determination from regression
analyses. According to his map, Jim Ford subwatersheds are in Region 4. The mean dally
discharge of subwatersheds which are not included in the USGS report are estimated using the
unit discharge method.” These flows are calculated using the mean daily discharge per drainage
area for each month ¢The results of this analysis are reported in Table 3.

To estimate the m _. n dally flow for each month of Jim Ford Creek proper, the flows from each

HE G

subwatershed are . For example, mean daily discharge of lower Jim Ford at the
confluence with the Clearwater River is cumulative sum of all the subwatersheds within the basin
{Table 4)

s an iR e
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Table 3. Estimated Mean Daily Monthly Discharge (cfs) for the 20th, Soﬁfaih”d"‘s(}tﬁﬁé};ccntilcs'
Sabwatershed Watershed area I b i % i'ﬁ 1AL R m §§ -'
mi | Oet | Nov a.\}é Agr Ms &I_l___ Aul Se
L. Jim Ford 31 69 | 128 585 1884 | 765 [s00 | 139 {s3 |62
Winter t 25 | 47 | st p63 [ 143 f214|323] 280 |83} 51 |20 [23
Grasshopper 17 37 | 67 | 72 |90 | 202 317 | a6 | 399 270 ] 72 |28 [31
M. Jim Ford 1 27 | a8 | 54 |67 {15424 350 297 [1o9 | 55 [20 |24
Miles/Wilson 13 31 | 55 | 62 [ 76 | 176 | 267 |00 | 339 |27 63 |23 |27
Heywood " 26 | a7 | 50 | 63 {140 220|324 276 | 187 | 50 |19 |22
U.JimFord 4 09 | 17 [ 19 23 safrolusfwes |s7 |19 |or |os
Kamish Gulch 4 09 | 17 | ws [ 23 | st | st |1eo| 1010 ]eo | 13|07 |os
o S0th percentile
L. Jim Ford 31 a3 | 69 | 70 | 84 | 204 [360 | 533 | 529 | 206 | 78 |39 |es
Winter i 16 | 25 {25 {33 {75 {m2lws) 93 [08] 28 f1a |us
Grasshopper 17 23| 36 | 36 44 f105 | 196|282 ) 276 {160 | 41 [20 |23
M. Jim Ford i 17 | 26 | 27 |33 | 80 | 144 na {205 Justia s b
Miles/Wilson 13 19 | 30 | 31 [ a7 |92 [6e 201 | 23¢ [13s | as {17 [
Heywood un 16 Voas |oas a0 {73 {ostws|w [ua]2s|ie |16
- U. Jim Ford o 4 06 | 09 | oo | Lt [ 28 |49 {72 | 72t |40 } 11 {os |os
Kamish Gulch 4 06 [ 09 o9 |11 ]2r)sofb12 ] 70 1at]|10fos {os
80th percentile
L. Jim Ford 31 29 | 44 [ 44 {55 120|206 |333) 368 J167 | 48 |30 |34
Winter n e v | L6 [ 20 faaf7e 122135 |61 |18 J11 |13
Grasshopper 17 15 | 23 f 22 {29 {6z (7176|192 [ 90|25 [Ls |17
M. Jim Ford 1 ]2 | o 2 4y | se |132) 143 {66 | 19 o o3
Miles/Wilsen 513 13 | 19 |19 |24 | safos Lusa]ies s 22 s |us
Heywood 1.1 16 | 16 |20 ] a3 | st J122 ) 133 | 62| 17 [L1 |12
U. Jim Ford 4 04 | 06 06 [ 07 | 16 129 |45 1 50 | 22|06 |04 OS5
Kamiah Gulch 4 04 | 06 | 06 o7 | 16 )30 |as | so [23]06 s |oa

vt b
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Ta_ble 4 Cumulauve Estimated Mean Daily Mogthly Dlscharge (cfs)

Subwaterqhed Cumuhthfc &Tﬁ AR R S s S s 0 A
© | Watershed™ | % SRR S A N . K '
© { area sm'! L N% Dec | Jan Feb' | Mar | Apr May | Jun Jul Avg Seg
e L . 20th percentile 5 S 7
| LiimFord | 410 | 447 | ss5 | 1261 | 1915 | 2868 | 2459 | 1633 } 448 | 170 | 197
V. Jim Ford - 193 fies|iss] 29 | 523 | 19 fusa|ions] et [18s]70 |
M. Jim Ford * ‘35 x| 84 |10 fi6s | 205 | a0 | 720 1ora | o2 [ 613 [163 fe3 [72
P H’ DI “ - 50th percentile B % ¥ _
L. Jim Ford L) 220 |23 | 220 | 657 | 180 | 1728 | 101 | 969 | 252 | 124 | 142
U. Jim Ford . 90 {02 | 12 {223 | 492 | 1197 | 702 | 404 [ 105 | 51 |58
M. Jim Ford & 8.1 a4 | 647 | 631 | 364 | 94 |46 |52 |
L. Jim Ford 140 [ 140 | 176 | 385 | 708 | 1080 | 1183 | sas | 155 |95 |09
UsmFord -] 40 |39 |57 {58 | 72 | 160 | 295 | 4a0 | 488 | 227 | 64 |39 {as
M JimFord ;|5 38T % | 35 039 | e | 58 |35 [a0

Jim Ford Creei' watershed 18 located in the Columb1a Plateau and Northem Rocky Mountams

‘ Geomorphlc, Provinces. Bedrock predominantly consists of Tertiary Age Columbia Basalt in the
western portion of the watershed (near the mouth), and flat Cretaceous Age granitic rock of the

~ Idaho Batholith in the eastern portion of the watershed (CSWCD 1993). Figure 7 prowdes a map
of the general geology :

The oldest formiafiois w1thm this area are the granitic rock of the Idaho Batholith. This
“basement” matenai is found in deeply eroded canyons and in the mountainous ridge east of

(Ralsggg%et al  1978). Starting about 40 million years ago, successive flows of basaltic
lava onginating u; Oregon and Washmgton began to spread into the area, filling major valleys,
and extending up mbutanes Dams of basalt periodically formed, causing lakes to form near the
outer margins: The ﬁne grain sediments deposited in these lakes were then buried by later lava
flows.” The canyon portions of the watershed are characterized by basalt rock outcrops and
colluvial slopes with vaq;ous thickness of soils.

e s
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Jlm Ford - Grasshopper Watersheds Geolégy

Wi - Cretaceous to Jurassic granodiorite
7] K67 - Undifferentiated Cretaceaus intrusive rock
-7.) Kif - Crelaceous granadiorite
X3 PC - Undiffereniiated Precambrian schist and gneiss
PC3 - Precambrian calc-silicate bearing shist and gneiss
Td - Terliary lake and stream deposits '
77/] Tmib - Porphyritic Miocene basalt flows
Tm?b - Undifferentialed Miocene basalt

dpremd

- - 1:150000

6 0 : 6 o i2 Miles

Figure 7. Jim Ford Creek Geology
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The geology around the Weippe Prairie consists of 2 granitic basement overlam by terttary age
Columbla basalt (Fi gure{_?) «The surface deposits of the Wetppe Prame and 1ts mtmedtat area
are charactenzed by wi d’and lake sediment deposits, s The very ﬂat prairie’s g
represents long-term depostt{op o‘f fine grained {natenal ina lake formed top of successwc
flat-lying t basalt Most of the gentle plateau top terrain and somé of the eastem htlls have
surficial layers of loess and voleanic ash. The rolling hills of Palouse Loess were deposued as
dune-like ridges when prevailing winds dropped ﬁne gramed matenal These formations are
located northeast of the Ctty of Welppe ;

A fault identified by Boud (1963) wnh a northwest-southeast onentatton is located _]U.St west of
the City of Weippe. It has a maximum vertical displacement in the tens of feet in the central

- portion, tapeting to mtgmﬁcance at either end The faulting is thought to be a result of basalt *

settling under the massive wei ght of successwe flows. The lorwer I im Ford Canyon and the 65 .

foot waterfall are likely.

The lower canyon of Jifn Ford Creek is deeply mcwed into, Colu.mbta Rlver Basalt The modem
morphology and bedload characteristics of this séctlon of st streant’ are strongly influenced by the
lithology and shape of this canyon. This lower canyon is the major source of coarse bed-material
transported to the Clearwater River.' Field work performed as part of this TMDL identified small
intrusions of metamorphte rock in the lower canyon. This matenal is mamly schist and is not
shown on th geology m [ (Fxgure 7) :

2.1 S " Sotls and Soil Erosion Potenttal

_ Water quality concerns’ :elanng to smls are scdxmentatlon caused by soil eros.mn and nutnent
contamination from leaching and sedimentation. Soils within the Jim Ford Creek watershed have
a riominal to intermediate potential for nutrient loss due to leaching and surface runoff. Soils

-found in the canyon and ridge areas have a moderate to very severe hazard potential for soil
eroston b water Many tributaries to Jim Ford Creek are at nsk due to tlns soil erosion hazard.

The ha.zard of 'erosmn (both surface and mass fatlure) 1s largely a functton of parent material and
slope steepness The subsurface hydrology comes into play with mass fatlures

On the canyOn 51des, north aspects are more hkely to have more volcamc ash than south aspects
and consequently will h,ave a lower erosion potential. If there is no ash present, erosion potential
of the soils are the same and then vegetative differences come into play. Both aspects on the
canyon ! 51des are generally more erosive due to slope than compared to the plateau.

" Onthe plateau most of the upiands on the plateau have ash over loess on relatively flat slopes
(low to moderate erosion here). Ash cap thickness is greatest in the eastern portions of the-
plateay {4 inches to 12 inches). Land use that disturbs or mixes the ash and loess (farmmg,
timber harvest or road constructton) raises the erosion potential.
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For riparian areas, a few small floodplains and hlgher terraces exist on the canyon floors. These
are formed of stream alluvium and flood deposits ‘aftd tend to contam "much sand and stream
gravels. Erosiott hazard is low to moderate due to low slope. On the plateau, riparian areas tend
to be broad flats and valley floors with poor drainage. They tend to be high in silt and clay and
often have fragipans with perched water in the winter and spring months. Erosion hazard is
generally low due to low slope These sorls have the greatest potential for nutnent movement to

- surface water

Mountams at the north and east margin of the plateau (Brown Creek Ridge and ndges south of
Orofino Creek Point) mostly have ash over loess or ash over residuum from granitic rock. Slopes
are not that steep (relatively) and erosion on areas with a good ash cap is low to moderate Land
use is the bgggest factor that wrll aﬂ‘ect erosion potentlal G

ot .4 . P . y
General soil type dfstnbutlon is shown in Flgure 8 The primary soﬂ types within the canyon
portion of the watershed are formed in collavium, residium, and slope alluvium from basalt rock,
with an addition of loess and an ash mantle in areas. Within the Weippe Prairie soils are

'generally deep ar;d somewhat poorly drained alluvial soils. Soils found within the eastern

Jim Eord Creek watershed are formed i in colluvium, resrdmm, and slope alluvium

‘ d_optandsarefonnedmresrd:um and loeesmthashmantlemareas

&
% i

Jim Ford Creek has cold water biota as a designated beneficial use (Idzho Admmstratwe
Procedures Act ([DAPA) 16.01.02). The 65 foot waterfall at the top of the canyon portion at
about stream mile 14 provides a full barrier to fish migration into the upper portions of the
watershed ‘A'4510 55 foot waterfall on Wrnter Creek about 3!4 mile upstream of its confluence

are prowded in ghls sectlon Although salmonid spawning is not a desrgnated beneficial use for
Jim Ford Creek; since salmonids have been documented below the falls, this existing beneficial
use wrll be cons1dered in the TMDL for lower Jim Ford Creek

I
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— JIiM Ford - Grassnopper Watéfsheds:
General Soils Groups

) . S E ol
Steep Slopes on Canyonsides and on Plateau - FMateaus and Banches (slepos <15%)

[-] Range
{1 Forested {marginal range potential)

BSIR Forasted (no range potentiai)
I Mssoula Flood deposits

Mountain $opes
[ Forest

lise_nlluuousm

I Water

S8 Quanies and rock pits
] Log yards

6 | L 0

* Figure 8
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Table 5a Documented Fish Specxes on Jim Ford Creek Below Waterfall | & i) £ S
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" (IDEQ 1995, 1997, and 1998, Hoffman 1992; and Kucera 1984) &% L

Common Name _ "l Taxonomic N:me

Chinook salmon g Oncorhynchus tshastcha
| Steelhead trout A Oncorhyritéch'us mykus

Resident rainbow trout Oncorhynchz:ts }nykiss
Northern scjuawﬁéh Ptychocheilus oregonensis
ChJSelmo?l%%?g ? | ’i% " Acrocheilus a!ut%éeus i
Bridéelip silcké;' | g G 3 : »*%ig | Catostomus columbianus
Sculpin 3, ﬁ" ' ET 1 Cottus sp. E:
SHallmouth bl 74 ¢ BI& Micropterus dolomieui
Speckled dace Rhinichthys osculus

Deqmnented Fish Spec;eﬁ on Jim Ford Creek and Its Tnbubanes Above

v?fate:fai%(m EQ 199§> 1997, 1998 and Steadman 1999) ’

TaxonomicName e

Ictalurus melas i

Redside shiner  :

Richardsonius balteatus

Pumpkinseed . Lepomis gibbosus |
Speckled dadk: .o W Rhinichthys osculus
o ! |$ : .
ﬁsh_sp&:ﬁ& found in nelghbenng watersheds and throughout the Clearwater Basin which
may storically inhabited Jim Ford Creek include: pacific lamprey (Lampetra tridentata);
westslope cutthirdat trout (Oncorhynchus clarkii); and bull trout (Salvelinus confluentus). Pacific
lamprey oc as accessible to salmon and steethead and have been found in Lolo Creek

(Kucera et al. 1983). Westslope cutthroat trout, listed as a sensitive species and proposed for
listing under the Endangered Species Act (ESA) by US Fish and Wildlife Service (USFWS), are
found in the upper Potlatch River, Orofino Creek, and Lolo Creek (Clearwater Subbasin
Ecosystem Analysis 1997). Columbia River bull trout, listed as “threatened” by the ESA in
1998, have been observed in Orofino Creek, Jim Brown Creek, and Lolo Creek (Clearwater Bull
Trout Téchnical advisory Team 1998). The Jim Ford Creek watershed has been identified by the
Clearwater Bull Trout Advisory Team (1998) as one where bull trout habitat protectmn and

enhancement should be emphasized.
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2.1.6.1 Description of Documented Salmomd F‘ h from S ' th F k 1
Assessment USFS 1998) - :
Fall chinook salmon are llsted as endangered in the Clearwater s asin under the ESA of 1973.
(Critical habitat (National Marine Fisheries Service) for fall chinook salmon in the Clearwater .
River extends from the mouth of the Clearwater River at Lewiston, Idaho, upstream to the’ ‘mouth
of Lolo Creek at the Idaho County boundary. Fall chinook may use tributaries to the Clearwater
for cold water refuge as _]uvemles, however spawmng is restncted to the mainstem Clearwater

because of uncértainty associated with the genetic integrity of this stock. Genetlc mtegnty :
questioned because the construction of the Lewiston Dam in the carly 1900’s allegedl o g
eliminated all rons of native spring chinook salmon in the. Cleaxwater Basm Those eurrently
found in the basin are excluswely of hatchery origin although they may be. naturally reproducmg
Spring chinook start Spawmng in mid-August and summer chmook start spawnmg a little later.
Differentiation between spring and summer chinook has not gccurred in the Ji im Ford watei‘shed _
(Cochenauer 1999) . L

National Marme Flshenes Servrce (NMF S) hsted the Snake R.lver steelhead_gs threatened under
Basin is a concern. Declme in population is due to the mterrelatlonship of rna.ny factors at the

Columbia River basin level Adult steethead begin migrating up M&Col@b%a R:ver in
August'and usually arrive at the Clearwater River in Septem er. They remain in the ]
of the mainstem Clearwater River throughout the winter months, and move to tnbutanes furing
the spring to spawn. Fry emerge in June-July and jllVCl'll]CS rear for two to three yea.rs in %
freshwater before migrating to the ocean.

Jim Ford Creek’s ra'mbow-steelhead density of 0.02/ m? (Kucera 1984) was the lowest of 10 Nez
Perce Tribe (NPT) reservation tributaries to the Clearwater River sampled in the 1983-84 study
(values ranged from 0.02-0.22/m”). Recent NPT electrofishing (1998) found a density of 0.01/m?’
and at least 2 age classes of rainbow/steelhead. Chinook densnles were 0. OOSIm (NPT 1998)
and 80-110 mm in length (age 0). Steelhead and chinook i in Jim Ford Creek may be eont'.ldered
wild/natural, as fio stockmg has occurred in this watershed (Roseberg 1999 Cechna ;
and Kucera 1999) .
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Speckled dace will live in a vanety of habitats, but normally prefer shallo

-organisms but switch to a dict of insects, mostly ten'estnal by the second y@%.r of llfe They w111

.....

Squawﬁsh prefer to Spawn in shallow \ﬁ%ter o%&“ a gm%uy _' Lol ﬁa*_ . |
eggs are deposnted at random. Squawf sh cat aquatlc mvertebrates b t h 2 ‘Ihe b
diet.

single male until the eggs hatch after %0 days at 50°
serve as an mlportant food source fot trout,

Chiselmouth spawmng occurs in spring and early summa in- wat '
Spawning occurs in streams oveér gravel (% small rubble? ?&dult,s 2
althou the ypung@nw,lll feed on tb,e .- : '
5@ mg 03

temperaturesreac 60 to 65°F. Food consi tsofaq ncandte:mmal
small fish. - | % g% :

temperatures of 75.t0 85° F. Spring spawmng occurs when water temperatures reach 65 °F
Food consists of sniails, aquatic insects, crustaceaps, an,d plant matenal. e bl
not a native species of Idaho. B T R R

§ o vEe W BEEE 1N I AR T

waters. Little is known of the spamung hablts of this’ ﬁsh in Idahh excepl

in June or July with aduits moving mto spawning areas ¥ _ ter
least 50° F. The eggs are adhesive when broadcast by ﬁf% ¢ Eggs sett O
become attached to the substrate or submerged Vegetation. Fry feed on smgﬁp :

also cat eggs, often theirown. # o

. - s 3 S m‘%ﬁ % @
Pumpkinseeds repz-oduce in the spring when water temperatures reach approxxmately 65°F
Nests are built in on the bottom in fine gravel or sand. These fish eat mainly snails and aquatlc
insects although small fish, larval frogs and salamanders may also be eaten.



The Welppe Prairie and sulroundmg areas on Grasshopper Creek Wilson Creek and Hcywood
Creek have been ptilized by the NPT since time immemorial. This utilization included .
subsistence gathering activities such as camas d1gg1ng The Nez Perce referred to Jim Ford

Creek as “Ty-oh ~wah” (Shawley 1984) L :

The followmg i ve.;.cr:p £t the Wt:lppe prame prowded by Sergeant

i Ordway of the L
Lewis and Clark Expedmon on June 10th 1805 (Moulton 1997) - P

““this level consnwf about 2000 ackers of levcl Smooth prarie on whlch isnotatree or

Shreub bg the lowest parts are covred with commass whlch is now all in blossom, but is
not good untill the Stalk is dead, then the natives asssemble and collect their winters food.
in a short time as it is verry convenient for their villages as points of timber runs outin .
the praries of hlgher ground & covred with pitch pine. a fine timbred country all around
this rich land the Sml is deep black & verry rich & easy for cultivation...” .

Some grazmg and cuttmg hay on  the meadows probably began in the 1860's, soon after gold was
discovered in the Pierce and Musselshell area. Land clearing in the Jim Ford and Grasshopper
Creek watersheds probably started in the late 1800's. Most of the land in the Jim Ford and
Grasshopper Creek area was cleared from 1900 to approximately the 1950's. Most of the land
was cleared for grazing and raising hay. There was a small amount of grain (mostly oats)
planted. The gromng ._season was too sh_ort for wheat and barley varieties -of the time. -

Timber harvesting started in th;: early 1920's. There were several small logging operators that cut
logs for lumber and several large pole operations in the Jim Ford Creek drainage. Logging
increased from the 1950'5 to 1980's. Logging still continues in the Jim Ford dramage

Sometime in thc late 1920' a lumber mill in Welppe created an impoundment to store cut logs
during the winter by damming Jim Ford Creek near the existing location of the Jim Ford Creek
hydroplant downgradient of the confluence with Grasshopper Creek. This impoundment
covered approx@ately 13-15 acres and backed up waters to areas further south and east of
Weippe. Itis behgved that this impoundment lead to sediment accumulation in the prairie
portions of Weippe ‘where flow was slackened, and is estimated to have affected the lower
portions of Grasshopper Creek in the vicinity of the City of Weippe and portions of Jim Ford
Creck about a mil¢ south and east of the impoundment. It has been generally observed that
runoff flows are of higher magnitude but shorter duration than flows preceding major land
management activities in the Jim Ford Creek watershed (Bonner 1999).
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2.1.7.2 Present Day Land Use Sy

Table 6 provides a land use summary by watershed whrch
uses are the dominant feature in the Jim Ford Creek watershed (87%) Forestry %and Uses”
include timber harvest, road construction and maintenance, and grazing. Other tand uses include
pasture and rangeland (12%) and non-irrigated cropland (l%) Non-lmgated agncultural activity
is centered in the Welppe Prairie area. Cattle grazing oceurs throughout much of the watershed

Table 6. Land Use by Subwatershed

Land use { Lower Upper. Wimer Grasshopper 1 _--._Total and
Jim Jim Ford £ s i “percentage
Ford _
Utban G 3ea | 481 -<1%
Cropland | 1,116 : | 1,116-2%
Pastwreland | 1,132 | 3,888 | 346 1,640 © 1228 T 288 7 | 8538-14%
Rangeland | 664 | . e | es-1%
Forestland | 17,024 | 8278 | 6936 | . 8829 6003 | 7879 | 55039-
Total 19,936 12,530 | 7,282

Cropland: Cmpland in the Jim Ford Creek drainage ( 1% of the lan use) is | \
covered basalt plateau soils that were cleared of timber for agricultural productlon. Sonl profiles
range from moderately deep and moderately well drained on 3 to 20% slopes. Perched water
tables are present at 18-36 inches fromt February to May. Due to the slow and very low
permeability, these soils have a medium to rapid runoff potential. Topography varies with slopes
ranging from nearly level to 15%. Average annual precipitation is 28 inches, and all cropland is
non-irrigated. Traditional crops produced in this watershed are wheat, barley, winter peas, hay,
and pasture, with occasional crops of spring canola or lentils. No-till farming has increased from
5% in 1990 to 85% currently. This system of planting has greatly reduced the potential for
surface erosion through the critical erosion period of November through March. Under a

~ conventional tillage system, seedbed preparation for fall planting renders these eros;ve forest

soils unprotected during the critical erosion period.
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Pasture and Hayland 14% of the land use (9,217 acres) within the watershed is non-xm gated
pasture and hayland. Approximately 80% of the pasture acres are located in the Wet‘ﬁpe—Prame ,

 area on bottomland soils with slopes of O to 4%. Grass-legume and alfalfa hay are'g‘also pmduced

on these soils. The remaining 20% of pastureland acres occur on soils of moderately stcep
slopes, up to 15%. Pasture and hayland acres in the watershed are often located in closg -
proxnmxty to perennial streams and intermittent drainages. Since pastures | often lie adjacent to
riparian areas, livestock grazing use of pastures can have a direct influence on the character of the
stream zone. Larger cattle operations in the watershed generally utilize the surrounding state
forestlands. On smaller family ranching operations, grazing may take place year round on private
pasturelands. Exlstmg forage vegetation in the pasturelands is typically in fair to poor - condition
due to heavy grazing pressure, poor fertility management, and the subsequent i m\;asngn of weeds.

Rangeland: There are approximately 664 acres of rangeland within the watershed, which
represents about 1% of the total land base in the Jim Ford Creek drainage. Most of the rangeland
occurs on steep canyon walls adjacent to perennial streams on south facing aspects of 40 to 90%
slopes,; A small portion of the rangeland occurs on more gently sloping soils adjacent to the
canyon rims. Range condition is fair to poor in most of the watershed, with the plant **
communities being composed of less than 25% native plant species. Continuous livéstock
grazing pressure over many decades has resulted in deteriorated range condmon, w1th present
vegetatlon predommantly annual grasses and other exotic species. 3 _

AN BN 2 i
Foresﬂ;%d' Forestland ownershlp is dmded between Potlatch Corporation, the State of Idaho,
and nop-industrial private land and makes up over 80% of the total land base (55,039 acres) in
the watemhed@ The State of Idaho and private industrial land is actively managed for timber
production. Non-industrial private forestland is mostly grazed by livestock, and mtemuttently
managed for timber production. The intensity and quality of forest management follows, and is
related to the level of professional foresiry assistance used. On private industrial, non-industrial
private, and state land, best management practices are dictated by landowner policy, tribal policy,

" and by State law

The NPT Forestry Division manages 1,601 acres of tribal -and alotted forest lands mthm the

watershed. Land management policy on tribal land is prescribed by the Code of Federal
Reguiations. - -

Soils in the forested areas are found on several different landforms with a mixture of parent
matenials. Both the depth and permeability vary widely. The depths range from moderately deep
to very deep, and are poorly drained to well drained. Overall permeability is moderate. Slopes
range from 0 to 4% on the valley floors to 35% on the gently sloping to steep upland plains,
benches and plateaus and then up to 90% in some areas of the canyon. Average annual

-precipitatjop ranges from 28 to 35 inches. Topography within the watershed changes

dramatically in the downstream direction. The predominant use is timber production, wildlife
habitat, and recreation, with varied amounts of livestock grazing relative to the steepness of the
slopes.
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Stands in the canyon arg dommated by Douglas-fir on the north aSpect and ponderosa pine and

it 16 south bect The past oecurTence. of wildfirg in the canyon is apparent by the
stand, composntlon&‘ and ag -'bf the canyon forésts. Wéstem red €edar'and grand fir dominate along
the stream bottoms whc;e ‘more moisture is available, and fire pt%bably burned less intensely.
The upper watershed i is dpmmated by diseased stands of grand fir on the flats above the prairie
where fire suppression a:nd historical logging have favored climiax species over seral species such
as ponderosa pine, Douglas-ﬁr and western larch. The seral species are a higher component of
the forest stands in the hxgher elevations of the upper watershed, along with grand fir and cedar *
on the moister and morg p oductive sites. A diversity of age classes are represented in the forest

stands of the watcrshed y due to natural proccsses such as w11dﬁre, and partly due to p
i B »% ;v

Urban; T,he_ all u,;bmcommumty of g ippe is the main populatlon center in the watershed. "

Welppe preséht y has a populatiofi of apprgumately 500 residents. The Timberline High School
" is located along Grasshg;ﬁ:r Creek about, g r?lcs north of Weippe. About 200 students and i -

faculty attend th High §chpgl from Sep et to June. Hutchins Lumber, Inc. is 2 sawmill and

lumber yard located within%hé City of Weippe. This mill is the largest employer within the City

of Weippe. The yard is Jocated along a small tnbutary that flows south mto Jxm Ford Creek.

5 B3 ‘ : 1wl E
Mining: """I‘he im For has lumted mining asuwt:es The Idaho Department of Lands

: tmmng operations which have filed 2 mine reclamation plan with II)L
and gravel extraction sites.: Five of these recorded sites are located in the
atershed,nvommmélowerJlmFordeksubwatershed one s in

Hydropower: A smal ydroelectnc famhty is located below the City of Weippe at the
begmmng of th@%nyml portion of the creek. This facility was licensed in 1986 and constructed
in 1987 and contains a small impoundment structure and diversion conduits into power

. generating turbines. It includes a 52 foot long, 5 foot high diversion dam that diverts water from
a 6,200 foot section of the creek. The reservoir impounded by the diversion dam has a surface
area of less than 1/4 acre, a maximum surface elevation of 2,963 feet, and a gross storage
capacity of Jess than 1 acre-foot. Diverted water travels through a 6,900 foot long steel conduit
along the south slope of the canyon. A 1,140 foot penstock conveys the diverted flow 365'
vertical feet down the mountain slope to a powerhouse. Retum flow re-enters Jim Ford Creek

- within the canyon portion, 1/4 mile downstream of the 65 foot waterfall. A minimum ﬂow of 3

“h

S |

i
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¢fs must be maintained within the bypass reach along with an annuai 2 week long flushing flow
of200% of the mean annual flow (FERC 1986). A penstock failure and resulting landslide

occurred in Apnl 1988. The landsllde was estimated at 150 cubic yards (Clapperton 1999a).

3'=$. %% _ o e

2.1.7.3 Land Ownership

Figure 10 indicates current land ownership in the watershed and Table 7 provldesa land
ownership summary by subwatershed. Land ownershxp for the entire watershed is 2% NPT, 35%
State, and 63% pnvate

Table 7. Land Ownershlp Acreage by Subwatershed

Land .- Lo@ver Upper | Winter | Grasshopper | Heywood Miles Totals and
Owmer . Jlm& Jim ¢ ; &Wilson | percentage
Potlatch . 8806 1,271 4,953 4,069 s12| 2 a86{ = 20,097
2 TR 30%
Other 7,863 5,579 860 3,824 1,714 1,282 21,122
Private = ' 32%
|state | 1,648 5680 | 1,469 2,693 5111 6399 23,000
SER L : 35%
NPT | | | 1,60
ol . - 2%
BLM 18] 18
. <1%
‘Totals 19,936 | 12,530 | 7,282] . 10,586 7,337 8,167 65,838

3

3

B

B
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The Federal Clean Vater Act (CWA) requir‘es restoration and maintenance of the chemical,

physical, an 1ologi‘ca1 integrity of the nation’s waters (33 USC §§1251- 1387@ States and
tribes, pursuant fo §318 of the Cg]A are to adopt water quallty standards necesg%a:y to protect
fish, shellfish; and*wildlife while providing for recreation in and on the water whenever
attainable. Sectlon (d) of CWA establlshes requirements for states and tnbes to identify and
prioritize waterbod; vhic] quahty limited (i.e. waterbodles whlch o not 11

quality st; ' States iy nust publish a priority list of imp, wiers evéry

years. F _ énti 3 n tlns llst, states and tribes must de'%fel 'a TMDf, set at a level to

o \g ?EA’ ‘v\ . f'gz gg ; ;::"-.3 %«* }g

ek was deslgnated a ﬁrst priority stream segment th
Agricultural Pollutiof Abatement Plan. After completion of the 1988 Idalio Water Quality Status
Report and Nonpoint sment, Jim Ford Creek was designated a water quality limited '
segment fro: aters to the mouth by IDEQ (1988). In 1994, 1996, d again in 1998,
Jim Ford Cr ssified a8 a high priority water q ity limited seﬁ
2 Ac llutants of concern listed for Jim Ford Creek are se ' =
nutnents, dlssolved ox pathogens, ammonia, oil and grease. Jim Ford Creek was also
i \;mb:tat and ﬂow alteratwn on these § 303(d) hsts

water bodies. Idaho waterbodies which have deslgnated beneﬁcnal uses are listed in Idaho’s
Water Quality Standards and Wastewater Treatment Requirements (IDHW 1996). They are
compnsed of ﬁve caiegones aquatic life; recrgatlon water supply; wildlife habntat and

3
)

\f«



2-30

Aquatic life classifications are for water bodies which are suitable or mtended to be made
suitable for protection and maintenancé of viable communities of aquatic organisms add -
populatlons of significant aquatlc species. Aquatlc specnes mclude cold water blota1 warm water
biota, and salmomd spawning. g Lk

b

Recreatlon classnﬁcatlons are for water bodles l_uch ate su1tab}e or mtended to be made suitable
for primary contact recreation and secondary contact recreation. Prlmary contact recreation

depicts prolonged and intimate contact by humans where ingestion is likely to occur. Secondai'y :

contact recreatlon depicts recreat:onal uses where ingestion of raw water is not probable

Water supply classifications at% for water bodies which are suitable or intended to be made -
suitable for agriculture, domest:lc, and industrial uses. Wildlife habitat waters are those whlc
are suttabl gr ;gxtended to be made smtable for w11d11fe habltat Aesthetxcs are applied to all

y}. . éi: ':' 5 : :.}'l;

Demgnated 'Qeqeﬁclal uses of tge mmnstem of Jim Ford Creek mclude cold water blota, prxmery .

contact reexeaﬂon, secondary contact recreation; and agricultural water supply (IDAPA
16.01.02). Designated beneficial uses for Grasshopper Creek, a tributary to Jim Ford Creek,
include domestic water supply, agricultural water supply, cold water biota, primary contact -
recreauo% and secondary contact recreation. Tributaries to Jim Ford Creek without specific
iakuse @esngnatnon in IDAPA 16.01.02 are given des:gnauons of cold water biota and

Eaa - § ek “zé S % 3 '.
ha§ een diécumelted w1th1n Jim Ford Creek below the waterfall.
Therefore 'the 2 assoclated water quality criteria for salmonid spawning will be considered in this
TMDL for that segment below the waterfall. Conditions in the upper watershed affect
conditions in the lower watershed and so the TMDL addresses what changes are needed in the
upper watershed to support salmonids in the lower watershed, such as changes to cool water

tempﬂatures

*1
:tf.-

2 2 1 3 Syrfg.c Water Quality Cntena

Appendlx A details the applicable surface water quallty standards for Jlm Ford Creek that are
summarized in Table 8. Idaho water quality standards include criteria necessary to protect
designated beneficial uses. The standards are divided into three sections: General Surface Water
Criteria; Surface. Water Quality Criteria for Use Classifications; and Site-Specific Surface Water
Quality Criteria (IDHW 1996). The numeric criteria that exist in these rules for fecal coliform
bacteria, temperature, ammonia, and dissolved oxygen will be used in the TMDL. The criteria
for nutrients, sediment, and oil and grease are narrative criteria that indicate levels of these
pollutants.cannot exceed quantities that impair beneficial uses. Because these pollutants do not
have numeric criteria, surrogate numeric targets are proposed in the TMDL.

T
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Cold Water B:ola. 2°C (72°F) daily maximum atany ! time; l9"C (66°F daily average.
Salmomd Spa +13°C (55°F)~qdmly maxmmm and 9°C (48°F) daily aversg, These
criteria & lyonlydunngacmal wiing dforthesalmomdspeclesprcsent The
defaul or’ mmdspawnmgpenods from J lSl:oJuly 15 for rainbow trout, Eeb. 1 to
July 15 for steelheqd trout; Augf 1 Apnllfors ing '

June 15 for chinook ‘B ﬁé -

3

Idabo State Criteria for Excess Nutrients <41 %% CE
Surfaccwatersshallbeﬁ'ceﬁ-omexcessmmemsthat

Pmnary (May through September) Monthly geomctnc medn fccal cohfonn not to exceed

& Asdeﬁnedmtablesm 16.01. ozzso,cm(l)md(z) pH and

can cause visible slime growth or other nuisance

50 cfu/100 mL; orSOOcﬁﬂlDDmLmst_antanequs,orZOOcﬁ:!lQQmLmnnrcthanlO%of
samplestakenovera?a()daypeﬂod,;- SRR 2N R

1daho Staﬁe‘Cntmaa for golﬁ Water Biota an& Salmonid Spas

Oil and Grease

Tdaho General Water Quahty Criteria - %

Concentrations must be less than those found to impair beneficial uses.

s

w= : %

.> “;\\%: :g 5.
These water quality standards pertain to t.hose times and locations where si:réam ﬂéw is‘non-
intermittent. Idaho rule (IDAPA 16.01.02.003.50) defines an intermittent stream as, “A stream
which has a period of zero flow for at least one week during most years. Where flow records are.
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avallable, a stream with a 7Q2 hydrolo g1c~based desxgn ﬂow of Iess than one-tenth (0 1) cfs 18

are not intermittent.” Stream segments of zero flow oceur be een perey %
Epoia; PO

upper portions of the Jim Ford Creek watershed Therefore, these Idahfé w“gte;

t1mes of the year __

Idaho water quahty standards pertammg to pomt source disc jte that if a designated
~ mixing zone exists in a flowing receiving water, “The xmxmg zone is, not to mclude meore than
25% of the volume of the stream” (IDAPA 16.01.02,060.01.e. iv). Int recogmt;on that Jim Ford
Creek flow volumes are not large enough to support an adetquate mixing zone dunng the low %
flow seasons of the year, the current National Pollutant Dlscharge Elimination System (‘N’PDES)
permit states that the Weippe WWTP may only discharge into J m Ford ngevg when there is .

_ available dthmon TMDL targets @d 2gllc’catlons (Sectlon 3.0) for the” Weippe WWTP take both
the flow and pollutant eoncentrattons present within Ji im Ford, Creek mto conslderatlon
the case of permitted point source discharges, addmonal stlplﬁanons fqr the‘ rﬁsixmg of :
wastewater discharge may be applied (IDAPA 16.01.02.401.03). These and other consid
specific to the WWTP point source discharge will be determmed by the local IDEQ permitting
engineer dunng 401 permit cemﬁcatmn - SO

2214 Drmkmg Water Quality Cntena

The State of Idaho Department of Health and Welfare (IDI;IW) is the primary agency responsible
for the protection ‘of public dnnkmg water in the State of Idaho. Idaho Rules for Pablic Drinking
Water Systems include criteria necessary to protect all dorfiestic water supphes Reqmrements
have been set forth for treatment techniques (IDAPA 10.01.08.500), design standards (IDAPA
10.01.08. 550), and operating cntena for public dnnkmg watw systems ([DAPA 10.01 08 552).

Drinking water systems are classified according to whether a system is a pubhc system and the

' number of people usually served. Grasshopper Creek has & ties:gnated beneficial use of domestic
water supply. Accordmg to Dekan (1998) and King (1998), Grasshopper Creek does not -
currently serve any public drinking water supply systems. Additionally, no non—commumty '
(transient or non-transient) water systems along Grasshoppex Creek hgvg been identified,
However, water originating within the Jim Ford Creek watershed flows into the Clearwater
River, a public drinking water supply for Orofino and Lewiston. These and other surface sonrces
of drinking water must maintain filtration and disinfection systems mtended to maintain. safe
drinking water for their customers (IDAPA 16.01.08.550.05). R

2.2.2 -Available Water Quallty and Aquatic Life Data

- el

This section summarizes the surveys conducted to determme whether beneﬁcxai uses are
* supported in the watershed, other aquatic life surveys, and water quality studies performed inthe
watershed.



Ford Creek. The 1995 BURP data were analyzed usmg the WBAG document (IDEQ 1996).

2221 Beneﬁgxal Use Support Studres
WA R RIS BE Wl b
IDAPA 16.01.02.053 establishes a procedure to detern}%_ - whet
designated and existing beneficial uses, relying heavilyipot aquahc habitat and b1010§1031
parameters, as outlined in the Water Body Assessment Guidance(WBAG). IDAPA 16,01.02.054
outlines procedures for identifying water quality limited waters which require MLM xf"
development, publishing lists of Water Quality Limited waterbodies, prioritizing waterbodies for
TMDL development, and establishes management restnctlons whlch apply to water quahty
limited waterbodl%s untll TMDLS are developed g S X 25
g, U8 ‘ & g
IDEQ conducted Beneficial Use Reeonnalssance Project (BURP) surveys on Jim Ford Creek in
1995, 1997, and 1998 (IDEQ 1995, 1997, and 1998). The NPT conducted BURP surveys on Jim
Ford Creek in 1997 and 1998 using IDEQ protocols (NPT 1997 and 1998). The BURP survey
coltects data on fish, macroinvertebrates and habsitat to determine a water body’s beneficial uses
and the support tus of those uses for Idaho State water quahty standards (IDEQ 1996)
L gg.:ﬁgg: o @ § @ W

e mainstem of Jim Ford Creek were surveyed in 1995, Lower Jim Ford Creek
about 8 miles from the mouth, and Upper Jim Ford Creek about % mile east of Weippe.
Grasshopper Creek was also surveyed about 3 %2 miles upstream from its confluence with Jim

hi
imum temperature standard for sp and

ed a major excéedence under the 1996 WBAG (IDEQ 1996); consequently,
the site was assessed as not in full support. The macroinvertebrate blotle mdex score was 3.61,
which i is not considered impaired according to the WBAG

inbow trout are expected to be spawning. This i is 5
ater q ga;ly ma

i
The data fromgihe BURP site on Upper Jim Ford Creck were incomplete because the stream was
not wadeable at the time of the survey; therefore, the site was not assessed for beneficial use
ort, Fuple of macroinvertebrates was taken from the banks; the MBI score was 2.62,
assessed as needs verification using the 1996 WBAG since it falls between the range for
unpau'ed (MBI is <=2.5) and not impaired (MBI >= 3.5). Needs verification means further data
are requlred to determine whether beneficial uses are supported. Until that data are collected, the
sme LS adg;esm one where beneficial uses are not supported.

The overﬁﬁ status Sf the beneficial uses on Grasshopper Creek was determined to be within 2

- “needs verification” category. This category was selected because the MBI score of 3.09 fell

between the “impaired” and *“not impaired” range. Domestic water supply, agricultural water -
supply, andsprimary and secondary contact recreation were not assessed. However, fecal _
coliform data collected during the summer of 1997 indicated that primary and secondary contact

 recreation uses are not supported in Grasshopper Creek at this time (ISCC 1997).

In 1997, BURP surveys were conducted again at Lower Jim Ford Creek near the mouth and
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Upper Jim Ford Creek about % mile upstream from Welppe .In 1998 B ) ys w
conducted at Lower Jim Ford Créek between thc waterfall and hydroplanf Lo_wer Jim Ford
about four miles upstream of the mouth ‘at the mouth of Hey‘Wood and W111?"5’%&‘;&“;ﬂ k§ and a

.BURP samplcs

Appendix B contains a summary of all the BURP survcys, lncludmg a comparlson of results to |

literature reference conditions for salmomd Spawmng and rcanng Table 9 pro ides a ummary

of the BURP surveys and status cal L

Site ID B Survey i

95NCIROB08 | 6/26/95 " Grasshopper Creek

9SNCIROB24 | 7/25/95 | Upper Jim Ford Creek; % mile
of Weippe ~ ¥

i . Needs veriﬁoation

95NCIROB11 6/30/95 Lower Jim Ford Creek, 8 n'ules :
' : ~ from mouth - LR

9TNCIROC40 | 9/10/7 |  Upper Jim Ford Creek, % mile
R upstream of Weippe = .

97NCIROZ05 6/25/97 | Lower Jim Ford Creek near mouth it Not assessed

1998SLEWAOS | 6/25/98 | Lower Jim Ford Creek between | - Not assessed
- falls and hydroplant REL LITE I B

1998SLEWAI10 | 7/6/98 Mouth of Heywood Creek

1998SLEWALL | 7/7/98 | Wilson Creek 1 % miles upstream
‘ of confluence with Miles Creek -

1998SLEWAI12 | 7/7/98 Mouth of Winter Creek - . Notassessed -

1998RNPTAO00 | 7/6/98 Lower Jim Ford 4 miles upstréam Not assessed
of mouth o

Stewart (1999) conducted a fisheries evaluation for the upper portion of Jim Ford Creek. Stewart
concluded the fish species identified above the falls appear well suited for the existing conditions
in that portion of Jim Ford Creek. Higher water temperatures with low velocities; tl.ll'bld water,
and embedded stream bottom substrate are conditions which favor the fish species present above
the falls. :

hi=lanh: J
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* during the summer, a lack of instream cover, high iron, a <)
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2222 Other Aquatlc Llfe Surveys

In 1984, the NPT conducted ﬁshenes and water quahty g rv'g&éys in'th
included a survey near the mouth of Jim Ford Creek (Kucera 1984). The &
Ford Creek as having good habitat conditions within the canyon port' on of
low fish populations. The steelhead trout density was 2.9 ﬁsg 00 m*: H

were c1ted as conﬁjbutmg factors fg;' low fish der:g cO:
5 . » ? ‘é@ é;§

Reconna:ssance-lgvel momtormg for benthlc macromv rte
Jim Ford Creek for the purpose of developing a qualitativethssessrient 3
(Hoffman 1992). Macroinvertebrate information collected provxdes s | ,

relative abundance of the macroinvertebrate community present and the ratio of pollutiop - &
sensitive indicator groups such as mayflies (Ephemeroptera), caddisflies (Trichoptera) '
stoneflies (Plecoptera). The macroinvertebrates data b1ot:|c mdex was high at tp

Ford Creek and all orders of the pollution sensitive mayflies and §
represenmdmtheklck amples. %z .:e;'- e ' -
i gew% é;ém’f

' 'the Jim Ford Creek macfomvert

community food base, indicating the availability of penp;lyton (attached algae) The filterers
comprised 27.6% of the sample, indicating an abundance of fine particulate organic matter. The
% r upstream

fact that the shredder community was not represente%nu@t be mdlc"ﬁtwe ofd
riparian habitat (Hoffman 1992). . _‘_;,;

Additional asses?'nents for Jim Ford Creek by vanous ~ag cle§ mcluded 1) d

IDEQ (1992) tha tiori
of the Jim Ford Creek; 2) an assessment by Allen et al. (1986) that considered Jim Ford Creek as
a "substantial resident fish resource;” and 3) Assessments USFWS (1978) and IDX G (1992) Ihat

Y

described Jim Ford Creek habitat as™ "occasionally used by 2 thhly-wialu% P
(namely salmomd spawmng in the lower canyon reach PR E
Results of 1984 and 1998 fish densny studies by the NPT are prmnded in the Secthn 2.1.6 on
ﬁshenes Results of 2 1999 R1/R4 Habitat Survey are prowded in Appendnx E.

gt s MR
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9 ,? g the I b_ Dlv1snon of E ronment conducted a water quallty stud on Jim Ford Creek
to asgess‘ the imp: et of the Wer'pﬁe WWTP discharge and nonpomt sources'on Jim Ford Créek.
In the stndy, one, trlbutary and two sewage discharge stations were monitored bimonthly. Results

' i . onsistent bacteria levels that exceed cntegg  and high levels.

of iron an turbldlt“g? The' study e “’c uded that the bacteria problem could be eliminated By '
upgrading the City of Weippe sewage treatment facilities and reducing the discharge when the
stream dilution is less th;m 50:1, which the City has done. The application of agricultural and
silvicultural best management practzces were recommended to address the iron and tlll'bldlty
problems (IDEQ 1980) . -

s?*‘?\‘

An Envnronmental Assessment was wrmen in response to an applrcatlon by Ford Hydro Lu'mted ’
Partnership for a minor hydropower license along Jim Ford Creek, just downstream of the City of -

Weippe (FERC 1985). A cumulative Impacts analysis addressing impacts from this and other
hydropoWer projects within the Clegrwater River basin 1dent1f1ed resources that might experience
adverse impacts. These target resources include chinook salmon, steelhead trout, mule deer,
whitetail deer, elk, upland game birds, and riparian habitat. Overall findings on the Ford’s Creek
Hydro Project within the Environmental Assessment found that no cumulative adverse impacts to
these targe;sresourcee would resiilt from the project, mainly due to the already existing barrier to
anadromous %m ration within the project reach. The Environmental Assessment stated that
the proposed erosion t control measures contained in the application would minimize the impacts

- of construction related erosion and sedimentation to fishery resources downstream. The
assessment Moatqi thatwgunng operation, the diversion structure would enhance the water
quality by tréppmg sedlment thus ypossrbly improving downstream habitat for sa]momds

In 1986, IDEQ conducted a water quality study on Jim Ford Creek during the summer low flow
period to estimate the impact that the Weippe WWTP effluent would have on water quality. It
was determined from this study that the water quality of Jim Ford Creek did not meet the
minimum state water quality criteria for primary contact recreation, cold water biota, or salmonid
spawning beneﬁclal uses. Dissolved oxygen concentrations were also below the criteria set for

‘the designated uses as the result of inadequate dilution of the wastewater dlscharge (lDEQ
1987). @ ‘ - - i .

The 1985 Idaho Water Quality Status Report and Non';:oint S'ource Assessment indicated that Jim
Ford Creek is not supporting salmonid spawning, cold water biota, and primary/secondary
contact recreation uses. Agricultural water supply was reported as supported, but threatened
(IDEQ 1988). .

Harvey {1990) reviewed existing data and concluded that non-irri gated agriculture, grazing,

forestry and hydropower development were significant nonpoint sources in the Jim Ford Creek

watershed. The following general problems were identified from those sources: 1) erosion from
fields on rolling terrain causing high sediment yield; 2) stream channelization through the

- farmland causing streambank instability and additional sedimentation; 3) grazing along stream

banks adding to loss of bank stability and to fecal coliform contamination: 4) extensive forest
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similar reconnaissance level effort was conducted on Grasshepper Creekab
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harvest and associated haul roads causing increased sedlmenta.non ‘and 5) twe fallufés ¢

{h &

hydmpower pIant causmg channel alteration and sedmieniatmﬁ The Wé'{'ﬁ’pe W}_‘ T

ﬁum f
_1;11(31‘%_15(;:%}%?5 3 %for

adequate dllutlon within Jim Ford Creek W o

*3&’3;: ,3 i#

revealed 61% canopy cover and 100% stable/unicovered stream bm (Ho i
e:ppe§ % g8
indicating 5% overhead canopy cover and 100% covered _ ® | stream

pe?anon with the

In 1993 the Clearwater Sonl and Water Conservatnon Dlstnct (CSWCD),

- Idaho Soil Conservation Commission (ISCC), the USDA Soil Consérvation Service (now the

National Resource Conservation Service) (N'RCS) and the IDEQ, eé%npleted an Agricultural

temperatures were observed on numerous occasions during the salmomd spawmng and late’
summer periods. Sediment loads measured within Jim Ford Creek aﬁd two l,nbuw did not -
indicate excessive turbidity or total suspended solids loads. ‘Studies‘éxa

conditions within Jim Ford Creek and tributaries found that the cobble su : outh of
Jim Ford Creek was only 24% embedded with no surface fines présent., Thi of cobble *
embeddedness is not considered a problem AT %@3 I8

In 1997 TerraGraphics Enwronmental Engineering prepared a Storm Nater Pollutlon Prevention
Plan of Hutchins Lumber, Inc. (TerraGraphics 1997). This plan was fevised by Blite Ribbon
Environmental Products in spring 1999. Hutchins Lumber, Inc. is located Wk,ﬂ““ the City of
Weippe along a small gributary to Jim Ford Creek. Possible polllmon constituents erated
from the storm water ninoff are suspended solids and organics fronf stored and dec:
wood. Other possible pollutants generated at the site include petroleuﬁ products &ultmg from
spills and equipment maintenance. No monitoring data were cellected at the sxte but it was
stated that no significant toxic or hazardous spills or leaks have been’ oﬁed in th@e last three
years. Storm water comrols were lmp]emented at this Fac:hty in 1999 e

A fecal coliform survey study was conducted during the summer of 199‘? in order to assess the
magnitude of bacterial impacts due to nonpoint activities within the Jim Ford Creek waters
(ISCC 1991). Samples collected during the recreation season (May through September) show

numerous exceedences of state water qual:ty criteria for primary contact recreatlo m upper
portions of the watershed
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Limited temperature monitoring conducted by IDEQ at the mouth of Jim Ford Creek in 1997
indicated a few exceedances in late August of cold water biota temperature criteria; No 1997
momtonng occurred during the salmonid spawnmg period, however for companson to salmonid
spawning temperarure criteria.

During the high flow pericd of 1998 grab samples were collected from Jim F ord Creek G
tributaries, and known pomt sources (IDEQ 1998). These samples were tested for pH, tu:blcllty,
total suspended solids, ammonia, nitrate and nitrite, total phosphorous, fecal coliform, and 0il .
and grease. Turbidity levels were found to be continuously greater than 25 NTU upstream of
Weippe. Levels of total phosphorous were found to be high throughout the watershed.
However, cold stream temperatures and limited sunlight during this period limited the amount of
algae growth. Other parameters tested appeared to be well within the State water quality criterig
set forth for the designated beneficial uses within the Jim Ford Creek watershed (1 e. cold water
biota, domestic water supply, and primary and secondary recreation).

&

During the low flow period of 1998 grab samples were collected from Jim Ford Creek, -
tributaries, and known point sources (IDEQ 1998). These samples were tested for pH, turbidity,
total suspended solids, ammeonia, nitrate and nitrite, total phosphorus, fecal coliform, and E. coli.
Point source discharge sampling at the Weippe and Timberline High School wastewater
treatment plants was discontinued in June when discharges were discontinued. Levels of fecal
coliform exceeded criteria in the upper portion of the watershed during summer months. E. coli
levels correlated well with fecal coliform levels in terms of occurrences and sampling locations.
with elevated conc dgm.mmv. Levels of phosphorus and nitrogen compounds were high enough
to stimulate algal and macrophyte plant growth. High stream temperatures and ample sunlight
during the low flow season also act to stimulate algae growth within Jim Ford Creek and its
tributaries. Algae growths consisting primarily of green algae were observed at locations in the
upper watershed. Levels of total suspended solids were overall low and below levels believed to
impair beneficial uses. Turbidity and ammonia levels did not exceed state criteria. These data
are the major data source for the TMDL and is described in further detail in the Section 2.2.3. ' ;

Between June and October 1998, temperatures were recorded by thexmographs every 1.6 hours at
various locations in Jim Ford Creek and its tributaries (IDEQ 1998). Summertime temperatures
exceeded criteria in both the lower and upper portions of the watershed.

A follow-up assessment on the Ford’s Creek Hydroplant by the IDEQ during the spring of 1998
supported the FERC finding that the diversion structure traps sediment (Luce 1998). However,
instabilities created along the canyon wall between the penstock intake and the powerhouse
caused 2 landslide in 1988 with direct entry to the Jim Ford Creek stream system that resulted in
the deposition of large rock fragments.

In 1997 and 1998 the IDL performed a Cumulative Watershed Effects (CWE) analysis of the Jim
Ford Creek watershed using the standard procedures of the Forest Practices Cumulative
Watershed Effects Process for Idaho (IDL 1995). The CWE methodology is designed to examine

e =y
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condxtlgn% of the fo ted ,lands m the watershed in and around astream. It t%g mpts to :
_ %; y"advers condltlonsu Finally, it helps identify actio dgt Will correct
' ec d1 ons.” The CWE process consists of seven Spemfic :i’sses§rnents 3
haZatd, canopy clos stream temperature, hydrologic risk, sediment delwery channel
stabnhty, nutrients, and bmeﬁcnal use/fine sediment. Although ;he Process demgued for™:
forested Jands, the CWE eva;gatlm of Jim Ford Creek- covered»eome non-forested fands. Stream

_ segment§ evaluated were %ower Jim Ford Shake Meadow Creek, Winter Creek, Middle Jim
 Ford, Upper Jim Ford, Kamiah Gulch! Grasﬁlopper Creek, Heywood Creek, and Miles/Wilson

Creek. A CWE nutnem assgssment was not conducted becad‘se the Jim Ford Creek watershed
do&s not contam a lake or reServou' and does n%g ﬂow into a lake or reservmr

A

y S i aE B ;
report is contamed in Appendlx C.*The summary data from thi§ repé
Table'10. Surface erosion and mass failure hazards are derived from landtype associations and
can range from low to high. The moderate ratings for the rri%_]onty of the Jim Ford Creek reaches
evaluated indicate that there is some risk for both of these throughout the wa atershed. The stream
temp ratmgs%an be hxgh or low, with the high rating for the lower reaches of Ji im Ford
Creek indicating that there is a high likelihood that the canopy cover is insufficient to maintain

‘Stream temperatures within the target. The lower reach is then treated as under an adverse

condition requiring further analysis and/or the development of site specific best management
practices. Hydrologic risk ratings may be low, moderate, or high, with low indicating no
particular %mblm, moderate indicating the situation should be considered, and high, which does
not occyr in Jim Ford, would indicate an adverse condition. The moderate rating for '
Grassmer Creek is mostlyg the result of channel instability, while that of the Msz/Wﬂson
Creek ater&ed is a combination of both channel instability and percent can%py removal. The
sediment delivery rating based on evaluation of roads, skid trails, and mass failures were all low,
indicating that little sediment is being produced from these sources. As a result of the CWE
process using Global Position System (GPS) to log individual road segments, those which were
identified as having high ratings in and of themselves are on record as needing attention. As part
of the CWE analyses, road density in forested areas were estimatéd. Table 11 presents road
density by subwatershed. The significance of the road denslty values are addressed i % Appendix
B. ' £ '

In conclus1on, the only adverse condinon 1dent1ﬁed by CWE for forestry in the Jim Ford Creek
watershed is the lack of shadmg for the reaches of the stream below the falls. In general, the
landowners there are asking for further analysis of the situation, which will be coordinated with
the development and 1mplementatton of a TMDL for the Jlm Ford Creek watershed (refer to

Appendix C).

s e
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Table 10. CWE Analysis Summary

Subwatershed Surfaf:e“*; Mass Stream - Hydiﬁlt%ic Sedimggﬁ _ BURP
#% - | Erosion Failure | Temperature { = Risk i Dg!i\_rérg"“ < Fine
Hazard Hazard Rating . Y | Sediment
Lower Jim Ford | Moderate | Moderate High < «Low ™% Not Full
sidewalls - o B S | Support
Shake Meadow | Moderate | Moderate Low - NA NA ' '
Winter Moderate | Moderate Low Low Low
Upper Jim Ford | Moderate | Moderate Not Not - Not
sidewalls . : s Assessed Assessed Assessed
Middle Jim Mode_;%te Moderate Not * Not Not
Ford sidewalls | ' "~ | Assessed Assessed | Assessed
Kamiah Guich | Moderate | Moderate Low Low Low |
G_ras"-"hoppel" ' - Low Moderate Low ‘Moderate Low | NotFull
Support
Heywood Low * Low Low - Low - Low -
Miles/Wilson ; | Moderate | Moderate Low Moderate Low
Table 11. Road Density by Subwatershed
Subwatershed Acres . | Road Miles Density
_ !milelsg. mile!

Lower imFord - [ 17,984 129 45

Shake Meadow h 1,951 21 6.89

Winter Creek 7,282 62 5.45

Upper Jim Ford 7,151 55 492

Middle Jim Ford 2,688 20 476

Kamiah Guich 2,690 15 3.57

Grasshopper 10,586 95 5.74

Heywood 7,337 59 5.15

Miles and Wilson 8,167 55 431

Total 65,838 509 497

Rt |
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2.2.3  Water Quality Condltlons

- The 1996 §303(d) list for the State of Idaho lists 7 pollu its of congern for J im Ford Creck

sediment; temperature pathogens; nutrients; dissolved o%Yygen; ammonia; and oil and grease.
“This section summarizes trends exhibited for these poliutants relative to exceedance of criteria,
primarily using 1998 reconnaissance sampling data. 1998 sampling locations are shown in
Figure 11. '

In addition to these seven pollutants, habitat and flow alteration were listed on the §303(d) lists
for Jim Ford Creek. Because habitat and flow parameters are not pollutants, they have no -
criteria, and they are not suitable for estimation of load capacity or load allocations, TMDLs will
be not developed for these parameters.. Actions taken to address pollutants of concern such as
sedzment temperamre and nutrients, may address ﬂow and habitat alteration as well '

2.2.3.1 Sedlment

The sednnent standard in Idaho rules is a narrative standard that states sediment shall not exceed,
“...in the absence of specific sediment criteria, quantities which impair designated beneficial
uses” (IDAPA 16.01.02.200.08). Sediment is typically classified into 2 size fractions based on
impact to aquatic life: 1) fine sediment that consists primarily of sand to clay size particles and is
transported as suspended and washload; and 2) coarse bed-material generally of coarse sand and
larger that is camed as bedload along the stream bed.

There are many mdxcators of sediment impacts to water quality: 1) water column sednnent

- indicators such as total suspended solids (TSS) and turbidity that measure fine sediment; 2) ‘
streambed sediment indicators such as percentage of fine particles less than a certain critical size .

or cobble embeddedness; 3) other charmel indicators such as width/depth ratio or pool/riffle
ratio; 4) biological indicators such as those based on fish or aquatic insect numbers and diversity;
and 5) riparian or hillslope indicators such as bank stability or woody debris. To help quantify

. the appropriate indigators, The Jim Ford Creek 1998 and 1999 sampling efforts collected total

suspended solids, turbidity, and channel stability and habitat data whlch are summarized below
and in Appendlx D and E

223.1.1 Water Column Sedament Turbidity and TSS

This section reports the data and analysis used to evaluate the hlgh ﬂow concentrations of
tubidity and total suspended solids (TSS) of Jim Ford Creek. In early 1999, the Jim Ford Creek
Technical Advisory Group (TAG) agreed to implement a synoptic high flow sampling event to
help determine if the Ievels of turbidity and TSS are violating water quality standards and -
impairing beneficial uses. Based on these and 1998 data, the Jim Ford TAG concluded that TSS
and turbidity are not impairinig beneficial uses.
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The Jim F ord Creek turbidity and TSS momtonng follows g;aqglard sample collectmn and
analysis procedures. Weekly turbidity measurements were taken by the CSWCD at 4 sites along
Jim Ford Creek. These sites include: 1) Wilson Creek 2) upstream of Weippe; 3) downstream of
Weippe; and 4) Grasshopper Creek. The TSS samples were taken coincident with turbidity
measurements at these 4 sites. Wilson Creek is used as a background site. Sampling focussed on
the upper watershed based on 1998 data that indicated the possible exceedances of State 10- day

turbidity criteria.

Depth integrated TSS samples are taken using the Equal Width Increment method and a DH-81
sampler according to USGS protocols (Edwards and Glysson 1998). Grab samples are also taken
at sites where the Equal Width Increment method is not possible. Samples were split and
turbidity wass measured in the field with a HACH 2100P which has an accuracy of +/- 2% of the
reading. TSS samples were put on ice and cooled to 4°C and sent to the Idaho state water quality
lab. Stream discharge was measured using standard USGS techmque and a Marsh McBlmey

velocity meter

The synoptic hubidity-TSS monitoring collected a total of 31 regular samples and 6 duplicate
samples. The concentration of regular and duplicate samples are generally within 30% of each
other (Table 12). One sampling event compared the grab versus depth integrated sampling
techniques. One sample is not enough to rigorously evaluate the two methods, however, they
generally agree with the greatest error apparent between the TSS samples (Table 12). The

'reduced turbidity and TSS data are reported in Table 13.

The turbldxty and TSS data indicate the following: 1) there are no substantlal turb:dlty criteria
violations during the high flow event of 1999; 2) TSS values are generally within a protective
range (i.e. 25 - 80 mg/L) (IDEQ 1999); 3) TSS duration of exposure cannot be determined from

_these data; 4) turbidity and TSS do not appear to be a function of stream discharge; 5) adequate

sampling precision appears to have been achieved; 6) a good relationship between TSS and

- turbidity exists; and-7) no substantial change above and below the city of Weippe. These and

1991 and 1998 ISCC turbidity and TSS data provided the basm for not developing a turbldlty-
suspended solids TMDL for Jim Ford Creck.

g e
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P

TSS Samples i

Tab112 Quahty Assurance/Quah

ty Control for Turbidity

3/24/1999

duplicate ;

I 3/30/1999

% duplicate™

‘ 4/12/1999

: ('lublicatct

5/10/1999

duplicﬁte .

L1

© 5371999

- duplicate

3024/1999

P

3241999 _|.

P SN
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Table 13 Turbldlty and Total Su J)ended SOllds Data Summary for Ji 1m Ford Creek ‘ x

3/18/99

3/24/99

51 3/30/99 -

- 4/5/99

4/12/99

5 53199

+ 5/10/99

& DIy

T 0 452699 |

. 3/12/99

4 DL’
DI

3/18/99

# DI %

3/24/99

- GR

3/30/99

DI

4/5/99

DI

DL

DI;

3/12/99

< DI
DI

- 3/18/99

GR

3/30/99

GR

4/5/99

DI

4/12/99

GR

5/3/99

GR

5/10/99 .

GR . =

5/26/99
4/5/99

DI
DI

4/12/99

GR

R

5/3/99

GR

510/99

GR

5/26/99

DI

* DI - depth integrated sample; GR - grab sample
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2. 2/3 I 2 Coarse Sedtment I

question as to whether bedload is 1mpa1rmg beneﬁc:al uses and agfeed to conduct a channel
stability inventory and habitat survey to answer that question. The TAG also agreed that a more
intensive study of actual bedlpad transport rates would not be appropriate given the TMDL
deadline, llmxtecl resources, and chat:actenstlcs of this watershed compared to others, _
Subsequently, the channel stability and habitat data gaps were filled in the summer of 1999, and
the results are reported in Appendlx D and E.

In summary, results of the habitat mventory showed low nesndual pool volume and high width to
depth ratios in the lower gradient reaches (< 1.5%). Resuits of the channel stability inventory
showed that these lower gradient reaches are unstable as a result of excess cobble size bed-
material.’ The hydrologic, geomorphlc and habitat data suggest that deposition of excess cobble
- size bed-material js likely impairing salmonids. Specifically, elevated sediment inputs from

hillslope and chabnel sources within the lower Jim Ford Creek watershed are delivered to the
lower gradlent reaches where the stream’s sediment carrying capacity is exceeded causing the
channel to aggrade. Channel aggradation causes the width to depth ratio to increase, and the
residual pool volume to decrease (Rosgen, 1996; Montgomery and Buffington 1993; Madej,
1999) L5

In late 1999, the Jim Ford Creek Watershed Advisory Group (WAG) and TAG decided that more
mfonnet;on is to determine the relative impact of elevated sediment loads versus peak
flood flow inicreases on channel stability. In addition, the TAG agreed that a more detailed
sediment spurce analysis is warranted to help focus TMDL implementation efforts. The IDL and
Potlatch Corporauon have agreed to help complete these analyses within the next year. This
sediment source analyses framework is available in the Jim Ford Creek TMDL administrative .
record. In the interim, an instream loading analysxs is used to estimate the needed instream
_sedlment reducuons (Section 3.1).

In the year 20'00 a sedlment budget will be conducted to estimate the natural and anthropogenic
instream and hillslope sediment production of coarse material observed instream. The sediment
budget will not be used to evaluate the impact of sediment on beneficial uses. Rather, it will be
used to estimate the relative contribution of natural and management caused sediment inputs. A
flow analysns will be conducted to evaluate the causes and effects of frequent large floods.

The ultimate goal of the sediment TMDL is to stabilize the unstable reaches by reducing the
amount of incoming coarse bed-material and possibly reducing the magnitude of peak flood
events. To accomplish this, the sediment yield to aggrading reaches needs to be reduced to the
point where the amount of instream sediment storage is no longer increasing and hopefully
decreasing with time. Once sediment yield is reduced the stream will seek a new state of
dynamic equilibrium, transition from a braided to meandering channel, and develop deeper pools
and narrower channel.
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2 : , and dlffers by
location according to climate, elevation, extent of streamside vegetatlon and the relatlve

_importance of ground water inputs. Other factors affecting stream temperatures include: solar

radiation, cloud 00éﬁ ‘evaporation, humidity, air temperature, wind, inflow of tgbugnes, and
width to depth ratio.” Diel tempeérature fluctuations arg common in small strws especially if
unshaded, due to day versus mght ch?mges in air temperature and abso:ptlon of solar radiation

Aquﬁttc spemes :are restncted in dlstnbutlon toa certaln temperature range, a%d many re
the miagnitude of temperature variations and amount of ﬁme spent at a parﬂ?iﬂar temperature
rather than an average value (MacDonald 1991). Although species have adapted to cooﬂler and
warmer extremes of most natural waters, few taxa are able to tolerate very high temperatures.
Oxygen solubility is reduced at high water temperatures, wj}neh can eompound the ﬁtr&s on fish
caused by marginal dissolved oxygen concentrations. _

The State temperature criteria for sa]momd spawning that applies to the lower portion of the
watershed is a year-round water temperature of 13°C or less with a daily average no greater than
9°C (refer to table 8). The applicable State temperature criteria for the upper watershed that has
an aquatlc life -u ficial use of cold water biota is a watertemperature of 22°C or less witha
: 'thgnISJ"C L : . TR

ithin Jim Ford Creck often exceed current water cntgla during
the low flow period of the year. Between June and October 1998; temperature readings were
taken eﬁeryl .6 hours at 9 sites within the watershed (see Figure G-2 in Appendix G). -
Temperature readings were also taken at a spring near the headwaters of Wilson Creek between
August and October. Temperature crjteria were exceeded at sites except for Site 8, Wilson Creek
and Site'9, Wilson (reek headwater né Both dmlye%gage and daily maximum cold water
biota and salmionid ﬁpawmng temperature criteria were éxceeded below the Vaterfall, Daily
average and daily maximum cold water biota temperature criteria were exc@de@ -above the falls.
Generally, te?era%tﬁt; were exceeded be%nmng in early J uly and persisting to rmd-August
Results of the CWE assessment mdtcated insufficient canopy cover to mmn‘&tam stream
temperatures within the target in the lower watershed. In addition to noting the contnbutmn of
thermal loading from the upper watershed, the following are observations from the CWE report

~ regarding this adverse condition in the lower watershed (IDL.1999 and Appendix C):

¥The lower reach flows through an east-west trending basalt canyon such that during the
summer substantial heat builds up resulting in considerable long-wave radiation being
emitted from all surfaces which can be adsorbed by the water. The stream channel] itself
is a rather broad, cobble to boulder bed resulting from episodic high flows. During the
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summer when flows are low the stream channel is oﬂen through thc mlddle of the

temperature control has been reduced thmughout the Ji 1m Ford Creg w&[grs}}ed

cer
in areas converted to agriculture/grazing, and probably m%{orestcd @ gd%'e ;

2233 Nutnentlelssolved Oxygen
Nuisance aquatlc growth can adversely unpact aquatdc llfe and recreation.’Al gae g% varlous types_
grow in the water and on the bed of Jim Ford Creek. Algae prov1de a food source fdg many -
aquatic insects, which in tum serve as food for fish. Algae grow where sufﬁcxeg)t nutrients
(nitrogen and phosphorus) are available to support growth. Flows, tempera: €S,

penetration into the water all must combine with nutrient availability to produce conditions
suitable for photosynthetic growth. When hutrients exceed the quantities needed to support
primary productlwty, algac blooms may develop. Death and decompositi on
oxygen demand. If the demand is hlgh @nough because of an algae bloom, dista
(DO) concer m the water body may decline to low leyels that harm ﬁsh,
and excessive 1‘00ted aq%atlc macre 5phytes can physically interfere with swimming and wading.
Also, decomposing algae can create objectionable odors and some species may produce toxins
that could 1 lmpalr agncultura] water supply

deslﬁmted bedeﬁclal uses (IDAPA 16.01.02.200.06).” Nutrient hmnanon BCCUTS;
nutrient, usually phosphorus or nitrogen, is below the levels needed for growth m?ihe water .
column. Influxes of these nutrients will stimulate algal growth if other factors aré conducive to
growth (light, temperature flow). Alternatively, a system can have high enough levels of
nutrients that it is not limited by nutrients. In that case it is limited by oth@' factors, and nutnent
levels must be decreased to levels where they are lumtmg 7

For preventlon of plant nuisances, levels of total phosphoms in a stream shouldgnot exceed 0.10
mg/L (U.S. EPA 1986). Total phosphorus levels within Jim Ford Creek and its tributaries during
1998 ranged from below detection to 0.18 mg/L (upstream of Weippe). Effluent entermg from
Timberline High School ranged from 0.36 to 3.30 mg/L, and from the Weippe wastewater,
treatment plant from 0.68 to 1.30 mg/L These levels can be conduclve to algae growth if there is
a phosphorus hmmng snmatlon g "

Bauer and Burton (1 99@) indicate that for preventlon o}' ﬁant nmsances a stream should not
exceed 0.30 mg/L nitrate. Nitrite/nitrate levels in the creek ranged from nondetect to 0.89 mg/L
- (downstream at Weippe). Discharge from Timberline High School WWTP ranged from 0.07 to
0.83 mg/L, and from Weippe WWTP ranged from 0.01 to 0.62 mg/L. Discharges from both
facilities and downstream of Weippe are at levels that can stimulate algal growth 1f tpe system is
nitrogen limited.

Algae blooms =

i
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Increased nitrate levels appear downstream during high flow. Nitrogen/phosphorus ratios in this
system are very low (under 15:1). Average nitrite/nitrate increases from the prairie to
downstream, while phosphorus levels in the Creek .remain relatively uniform. Grazing and
livestock presence on the prairie adds nitrogen to the system. Nitrogen is elevated during high
flows, appearing to wash in from the prairie during flow events. Total phosphorus does not seem
dependent upon flow. Phosphorus levels can increase during low flow times because of release
from and cycling within the sediments.

Limited sampling was conducted in 1998 to evaluate the relationship between phosphorus in the
dissolved (orthophosphate) and particulate form. Limited samples were collected in May and
June from the Weippe WWTP discharge, upstream of the Weippe, and at the mouth. For -
samples taken at site 3 upstream of Weippe, orthophosphate levels averaged 25% of total
phosphorus levels; for samples taken at site 1 at the mouth, this average was 40%; and for
samples coliected of the Weippe WWTP discharge, this average was 73%. This follows the
general pattern of higher dissolved than particulate phosphorus in wastewater treatment effluent
and higher particulate than dissolved phosphorus in areas where erosion is occurring.

Algae growths were observed and samples were collected at sites in the upper portions of the
watershed in summer 1998. Single cell green algae blooms were noted near the cemetery (site 10
Heywood) and above and below Timberline High School WWTP on Grasshopper Creek. A
single cell bloom can indicate nutrient influx. Filamentous greenfalgae Chiorophyta Spirogyra
has been identified at the mouth of Winters Creek, upstream and downstream of Weippe, and the
mouth of Grasshopper Creek. Spirogyra is a known polluted water alga (American Public Health
Association et al.1975). At these sites the presence of filamentou§ green algae can indicate long
term nitrogen levels high enough to support filamentous algae growth.

Single cell algal colonies (usually resembling brown precipitate in color) can indicate high levels

“of phosphorus (Owen 1998). The colonies break down excess organic matter. Brown precipitate

was noted downstream of Weippe and at the mouth of Grasshopper Creek. At the mouth the
precipitate has been identified as colonies of microflagellates and diatoms.

Limited dissolved oxygen data are available for Jim Ford Creek, and trend data are lacking. Low
levels (2.4 mg/L) were measured in August 1998 at the site downstream of the Weippe WWTP.
Most of the data were collected during daylight hours when photosynthesis is occurring. Diurnal
sampling in August 1999 at the upstream and downstream of Weippe locations indicated that
dissolved oxygen levels goes well below the State criteria during early moming hours when plant
respiration is at a maximum. Decreased oxygen levels in this stream appear to be dependent

. upon excessive nutrient loading and consequent algal growth (increased biological oxygen

demand). It is probable that if nutrient levels and resultant excessive algae growth is addressed,
oxygen levels will remain in a healthy range.
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2.2.3.4 Pathogens

Pathogens are a2 small subset of microorganisms (e.g. certain bacteria, viruses, and protozoa)
which, if taken into the body through contaminated water or food, can cause sickness or even
death. Some pathogens are also able to cause illness by entering the body through abrasions in
the skin.

Direct measurement of pathogen levels in surface water is difficult because they usually occur in

low numbers and analysis methods are expensive. Consequently, non-pathogenic bacteria which

are often associated with pathogens, but which typically occur in higher concentrations, are
usually measured. Fecal coliform bacteria are a comumonly used indicator organism, although

they are not pathogenic themselves in most instances. Fecal coliforms grow in the intestinal tract

of warm blooded animals, so their presence indicates recent fecal contamination either from
animals or humans, Fecal coliform counts typically increase in response to storm and runoff
events. Fecal coliforms survive for long periods in cow feces (up to year); therefore, bacterial
numbers may be influenced by past activities. Bottom sediments are a significant reservoir for
fecal coliforms that may be resuspended by streamflow or animal disturbance.

1998 data indicated exceedances of the monthly mean standard for primary contact recreation
occurred at near the mouths of Grasshopper, Heywood, Miles, and Winter Creeks and on the
mainstemn of Jim Ford Creek upstream above Weippe during the summer months. Sampies
collected during the recreation season (May - September) in 1997 showed numerous exceedances
of State water quality criteria for primary contact recreation in portions of Jim Ford Creek above
the hydroplant and at upstréam and downstream locations on Grasshopper Creek. - Correlations
_between 1997 precipitation and fecal coliform measurements indicate that surface rnoff and re-
suspension of bacteria play a large role in the concentrations measured. :

Sampling of the Weippe and Tlrnberlme High School WWTP effluent in 1998 did not indicate
exceedances of the primary or secondary contact criteria in the discharge samples. No
exceedance of criteria occurred on Grasshopper Creek below the Timberline High School
WWTP discharge; however, two exceedances of the instantaneous standard occurred

- downstream of the Weippe WWTP in May and June.

IDEQ is conducting a negotiated ruiemaking process that would change the primary and

secondary contact recreation standard based on fecal coliform to one based on E. coli. Therefore,

E. coli bacteria were also sampled during the low flow season of 1998. E-coli levels correlated
well with fecal coliform levels in terms of occurrences and sampling locations with elevated
concentrations. Exceedances of the proposed E-coli criteria occurred in the same areas where
fecal coliform criteria were exceeded--upstream of the hydroplant on the mainstem of Jim Ford
Creek and the Winter, Miles, and Heywood Creek tributaries.
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223.5 Ammonia | L

Ammonia can be both toxic to aquatic animal life and a source of nutrients to plants. Ammonia
exists in equﬂlbrlum in watcr in three dlfferent forms: dlSSDlVGd. ammonia gas commcmiy referred

The proportions of these forms in watcr are dependent upon pH and temperatttre ‘As pH and

- temperature increase, the percentage of total ammonia that exists as unionized ammonia

increases, which is the principal toxic form of ammonia. Much of the ammonia present in water
bodies is generated by bacteria as an end product in the anaerobic decomposition of organic
matter. Ammonia is also an oxygen-demanding substance. Oxygen is consumed when bacteria
convert ammonia to nitrate (NO;) through the process of nitrification. v~ @

Idaho water quality criteria for ammonia are intended to protect cold water biota and salmonid
spawning. These criteria are the same and are based on calculations that take into account water
temperature and pH. No numeric criteria are available in Idaho rules related to the “nutrient™
effect of ammonia, i.e. excess concentrations that cause nuisance aquatic growth that impair
beneficial uses.

Total ammonia levels in weekly grab samples taken at various creek locations in 1998 ranged
from belo;y the detection limit of 0.005 mg/L to 0.231 mg/L and averaged 0.024 mg/L. For

atison tc state water quality criteria, the levels in creek samples were initially compared to a
target of 0.083 mg/L, which is the state 4-day average total ammonia standard

‘ speclﬁedforétempemmreonB °C and pH of 9.0. It is also very close to the criteria established

by U.S. EPA for salmonids of 0.083 mg/L (U.S. EPA 1986). Ten of 225 samples have levels that
exceeded this conservative target.

These ten samples were then compared to the applicable criteria based on actual or estimated pH
and temperature that occurred on the sample collection data. Results are provided in Table 14.
None of the levels exceeded the state criteria either based on actual or conservative estimates for
pH and temperature. All but one of the samples had levels an order of magnitude below the
standard, Based on these results, a TMDL for ammonia based on its toxicity effects is not
needed. "I'he gutnent effects of ammonia will be cons:dered in the nutrient TMDL. = .

For all the 1998 creek sampling locations and dates, none of the ammonia levels exceeded
criteria. Ammonia levels upstream of the Timberline discharge tended to be higher than
downstream levels; levels downstream of the Weippe WWTP discharge tended to be higher than
levels upstream of it. Because the ammonia levels in the creek samples do not exceed State
water quallty criteria, no TMDL loading analysis, reductions, or allocations are bemg developed
for annnugma based on its toxicity effect. .

No numeric criteria are available in Idaho rules related to the “nutrient” effect of ammonia -
excess concentrations that cause nuisance aquatic growths that impair beneficial uses. The
nutrient effect of ammonia was evaluated as part of the nutrient TMDL (Section 3.3).
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Table 14, Companson of Ammonia Levels to State Cntena

Sample """ Sample Locatlon o Ammoma, pH' | Temp. Ammonia
Date jyf, (.- | mgLig| | (°CY~| Criteria,
12/29/97 Site 2 Below Weippe 0091 . | NA 18 S
2398 | Site 2 Below Weippe 0.135 78 | 18 1.5
2/09/98 | Site2Below Weippe | 0093 [ 71 [ 18 L7
2/11/98 | Site 2 Below Weippe 0163 | 771 18 15
2/17/98 Site 2 Below Weippe 8.4 18 0.45
218/98" ‘| * Site 3 Above Weippe™ SiNa| s 7
5/12/98 - | it Site 2 Below Weippe | % 0.112 65 | 24 1.13
8/11/98 | Site3 Above Weippe 0089 |NA| 24 1.13
9/22/98 | Site 2 Below Weippe 0231 | 68| 24 113
9/29/98 | - Site 2 Below Weippe 0088 | 66| 24 1.13

For estimated temperature in December - April, a conservative temperature of 18° C was used for criteria
evaluation. “This is conservative for wintertime temperatures based on 1998 thermograph data indicated an average
daily tempersture of 15° C at the site upstream of the hydrodam below Weippe. For the estimated temperature on
the date between May and October, & conservative temperature of 24°C observed was used for ctiteria evalitation,
‘When pH data was not available (NA), a pH of 7.0 was assumed.

2236 OllandGrease

Itis unalear why ml and grease was identified on the 5303(d) lists as a pollutant of concemn for
Jim Fofd Creek. No historical oil and grease sampling data are available to indicate impairment
of beneficial uses due to surface water contamination with oil and grease. Potential sources of
oil and grease lﬁ’ﬂf% watershed include runoff from agricultural areas, mill facilities, and urban
areas within the vicinity of Weippe and discharge from the Timberline High School and Weippe
WWTPs. a .

Idaho wateﬁ“ﬁuality criteria indicate that oil and grease oﬁ'iacéntrations must be less than those
found to impair beneficial uses. U.S. EPA water quality criteria (U.S. EPA 1986) for oil and
grease for aquatic life are: 1) levels established based on toxicity tests; 2) levels of oil or
petrochemicals in the sediment which cause deleterious effects to biota; and 3) surface waters
virtually free from floating non-petroleum oils of vegetable or animal origin, as well as
petroleum-derived oils. Qils of any kind can have deleterious effects on fish and benthic life by
preventing respiration and increasing biochemical oxygen demand. Waste discharge permits
issued under U.S. EPA’s NPDES program have specified “no visible discharge” of oil and grease
is permitted. Within Washington State, log yard storin water NPDES permits have specified that

——
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Wyonung has ah establlshed water quahty standard' of

_?_dwm., ':R

.J.f'-u< 4 :

were collected and analyzed following accepted p oéc inple
likely to have oil and grease from storm water runoff as wel & er
Samples were collected above and below the Welppe
discharge, within and below the Hutchins Lumber, Inc. and at th
Winter and Jim Ford Creeks. All samples had levels below the d

. “é‘ﬁm: .

Down gradult of R
Huitchins Lumber, ¥’ -
4/13/98 - &

Inc. at Settlmg Pond 2|
5/19/98 | L

‘__-".s},§ s

' Huﬁcgms Lumber,'

1at SW end of log
yard - 5/19/98

| Weippe WWTP -

3/9/98 - , i

Weippe: WW'_I'P WmtergCreek
4/13/98 ' 4/13/98 |
Upstream of Weippe <4mgl Grasshopper Creek -
WWTP - 1/27/98 ST C 112798 L
Upstream of Weippe <4mgL Grasshopper ka.zf.
WWTP - 3/9/98 3/9/98
- Graséhopper. Creek - <4mg/L
- 4/13/98 s

Qil and grease is a general measure of pollution from p~troleurn compounds. Petroleum releases.
to surface waters are typically detected visually as an oily sheen on the water surface. Sources of
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petroleum polg lé'eadlly detennmed and GOmmtSn mefhods e:ust to contain: ‘and ¢ @
ehmmate tl;es ' : 8, the - current regulatory framework rowdg]thgugh th DES
storm wat % uﬁ“cme ts NPDES wastewater dxscharge {
Idaho water uahtystandards vide legal recourse should oil and grease be found to be
impacting beneficial uses in the watershed. Given the sampling gsults 1hat mdu;g;ed
detectable le%(els of oil and and that this pollutant can%be ( ily ldgn a% :
when a release occurs to ‘surfa waters and that a regulatory’ XiSts

to beneficial uses from oil ang . no TMDL loadin -analys:s rodt
bedeveloped for, i gnd E :% s gg v

at high

-.‘_Eqrgm_ e.the.“&‘ Y

. I;g%eﬁ nses ! Ammonia levels do nt ex State criteria based on & g
stentl L will not be conducted based on its toxlclty effects. The nutrient
effect of ammoma will be addressed in the nutnent TMDL. Qil and grease levels do not exceed

§303(d) 1
~ implement '_a long—term momtonng plan will be- developed to address these data gaps.
 Data limit ingicated in theiT) DL loading y%es(Secnoﬁsnu)

#

utréments, “ﬁnd State of _

edﬁdlﬁ’lent, utrients, and? _m”thﬂg T
- cau ceedances of State water qual ity &tﬂ d lmpamneglt of aquatlc -

e
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Table 16. Data Gaps

Pollutant Factor |

mouth

ground water flow data

Fish

fish data to ascertain status of salmonid spawning

Sediment

g

bedload and channel substrate data to establish trends over time

pool frequency and residual pool volume data in L G
establish trends over time :

substfate and watefcolus particle size data%'l ?gowcr reaches

channel cross sections in lower reaches

Temperatare

i
e

‘| data at the mouth of every tributary dun'xig critical periods over time

to establish trends

data to evaluate correlation between water and air temperam

ground water temp data ¥ .. : - G-

more detailed vegetative cover data g

e

| Nutrients/Dissolved Oxygen

algaedataandassocmedd:ssolvedoxygenahdchlormhylladata

data on algae growing season

intergravel dissolved oxygen data

T

nutrient data to distinguish various nonpoint sources

analysis of nutrient storage and release in sediments

background nutrient level data

long term monitoring of flow, nutrients and dissolved oxygen at -
mouth, upstream of Weippe, downstream of Welppg and conﬂuence
of Miles and Heywood Creck S

Pathogeﬁs |

E. coli data at mouths of tributaries to establish trends 'ov'cr time

| E. coli data and modeling analyses to differentiate loading from

various nonpomt sQurces

R a:




This sectmnsu ;p_ilmzes pomt s“ € ang %‘;‘? of pollutan 51 -lﬁe ‘ﬁ’r&or& Creek
watershéd that uﬁpa&mg bentficial ues information from 1998 and 1999
samplmg §tud1es regar ing major contnbutors of loading of poilutant loading to the creek.

RS

Identified nonpomt sdﬁces in tﬁz ﬁ im ?ord Creek watershed at this time are non-irrigated
cropland grazmg, timber hawest, ‘urban runoff, hydropower septic systems, land development
. Agri tgxlt\ual related rion nt source pollution is caused by
ivestock feeding operatl . Forestry related nénpoint source
- o3 shade within

Storm water relat
activities, roadways; and parkmg lots. H power related nonpoint pollution within Jim Ford
Creek includes erosion adjacent to conduii pipes during pipe rupture events, and a reduction in
ﬂow and dilution within the bypass reach.

- p e

Under the % National Storm Water Discharge
may have discharge restrictions or Best Mandge hent Practice
(BMP) reqmremmts Because these sites are not currently managed under the U.S. EPA’s-Storm
Water Program the pollutant loads and'allocations have been grouped with nonpoint storm water
discharge activities. Recreatmnal uses in the subbasin can contribute to erosion and g
sedimentation. Road c%nstructxon and maintenance (e. g sandmg) and landslides associated

with road cu:t 11 slopes also contribyte to eros:on an tation.
vt il s o o
232 Point Sofroed - - "
ks i R

Point soutce ugrent}; managea underﬁw NPDES program are two wastewater treatment plants
and a lumber mill; Th_e Weippe WWTP (Permit Number ID-0020354) is located along Jim Ford
Creek at the confluence with Grasshopper Creek. The Timberline High School WWTP (Permit
Number ]])—0023914) is located along Grasshopper Cr about 6 miles north of Weippe...
Another point source within the Jim Ford Creek watershed is the storm water runoff from
Hutchins Lumber, Inc. Fgr purpose of determining loads and allocations, runoff from this facility
has been grouped wnth nonpomt source storm water discharge activities.

2.3.3 Pollutant Specific Sources

This section indicates how nonpoint sources and point sources contribute to specific pollutant

s cqused by cqnstruction activites, resident and business
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Sedlment entcrs Jim Ford Creek and IIS tributaries largely ﬁ'om o pomt
2 WWTPs ar¢ permitted to discharge fotal suspended solids, the permitted -
measured levels in the discharges of both plants are considered to be low and do not i
beneficial uses. Sediment sources along Jim Ford Cr a%g 1ts§tnbutan cg;ud gricultural
runoff, forest road activities, failures and surface eros;on cim it failures at th hydropower
plant, unstable streambanks, runoff from tlw City of Wei !

and county roads. Sources of fin }%w
to be concentrated mﬂnn the Wei

northern #hd éa

sediment. Exg ¢
that 1mpmrs i

streambank erosmn 3

Stream ?nperature in the Jim Fogd Creck watershed is regulated by cl%mat% ele
: [ loadmgfmm WWTPslshmxtefandd:schargedoesnot
actmtxcs including timber harvest in pro: i

oontnbuted to. mcreased solar radtatm 1 entering the stream. Excess sediment su
channe] has increased bedload, and resulted in a wider, shallower channel. T,
the surface area of water exposed to solar radiation and heat absorption by the,§
Channelization of the stream associated with land use activities in the upper &
resulted in increafed flow velocities, and channel down(:uttmg leading to addj

loadmg and bank erpsion. ** o)
2333 NuMents/Dlssolved Oxygen

v

Sources of nutnents.(e_.g. mtrate, mtnte ammonia, and ph%‘i)homs) within the Jir
include both point and nonpoint sources. The WWTR dlscharges contain elevated e
concentrations of nutrient compounds. The plants do i hgt discharge during the low flow season.
Nonpoint sources include storm water runoff, animal W?“s;e runoff from domech and agricultural

activities, failed septic systems, fertilizer applications %‘1& ground water. Also, ‘eroded sediments

" entering+the stream system may have high phosphorous concentrations. The dam above the

Ford’s Creek hydroplant traps sediment and consequently removes nutrients frot the system,
especially phosphorus. As noted previously, failed sep*ic systems are not considered to be a
contaminant source in the Jim Ford Creek watershed. Nutrients that enter the streams in the



watershed |
contri "ute-

add large amounts of waste to the stream system., Compactlon in gdjacent areas § the stream has
also been found to increase near-bank\surface runoff, whmh mgtmﬁ carne§ addm mal

Storm Water
Hydropowet.

'Roadsothei‘thanffniﬁérharvestrfids ‘ ;
*While fine sediment sources exist in the watershed, sources of excnss cobble size bed matenal are belleved to’
cause impairment of beneficial uses.

1

1
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Pollution control efforts over the past few years within the Jim Ford Creek wa.tershed have been
examined according to land uses and activities. Future pollution control efforts to achieve the
required poilutant reductions for TMDL targets will be outlined in a Jim Ford Creek TMDL
Implementation Plan. Section 3.0 will address the required reasonable assurance of pollutant

reductlons from non-pomt sources.

24, 1 Nonpomt Pollutlon Control Eﬁ'orts

Agrleultnre A W1de vanety of BMPs have been unplemented in Clearwater County oxgv&er the

past few years with great success. The No-till conservation system has increased from a mere
2% to 3% five years ago to well over 90% at present. Water and sediment control structures and
grassed waterways have continued to reduce overland flow and sitbsequent gully erosion on
cropland. Fencing, livestock access ramps, pasture and hayland management, and proper grazing
use are other BMP’s used to improve livestock grazing and management.

B . .
Prior to 1990, programs available to landowners within the Jim Ford Creek watershed were cost-
share incentives through the Farm Service Agency’s (FSA, formerly the ASCS) Alternatlve
Conservation Program (ACP). These were site specific BMPs aimed at reducing livestock *

impacts to streams and other water bodies. These BMPs consisted of fencing, ponds, oﬂ'—stte

watering systems, and spring developments. Minimal participation occurred w1thm the Jim Ford -
Creck watershed in conjunction with this program.

During the early 1990's the CWSCD produced a comprehensive watershed management plan for
the greater Lolo and Jim Ford Creek watersheds (CWSCD 1993). In the process of preparing the -
plan, the CWSCDridentified and evaluated various nonpoint source pollution control strategies to
determine the most feasible alternative. Present and planned activities within this planning
document are expected to achieve water quality improvements in a reasonable time frame.
Wxthm: Jim Ford Creek watershed, funds were available for the development of the

ent plan, but funding as not yet been approved for 1mplementat10n

Livestock: Currently, no concentrated animal feedingbperatlons (CAFOs) such as feedlots, hog
producers, or dairies are within the Jim Ford Creek watershed. However, there are
approximately 80 livestock winter feeding operations. The CSWCD conducted an inventory of
livestock overwintering and holding facilities throughout Clearwater County in the spring of
1998, The inventory was part of an ongoing effort to remain proactive in the conservation of the
areas Jand and water resources.

An inventory and analysis of all overwintering operations and their roles as potential pollutant
contributors to area streams and rivers was a first step toward establishing economically feasible
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alternatives that allow j ve;tock operay %? (both profgssmqal %‘nd hobby mteresté) to respond
voluntarily to loal water quality concértts. Operations in 5 eds (Jim .%rﬂ Cr@c i
included} were mventorxed “The resultmg study identified &h h atersh sh C at the greatest
risk of negatively 1mpactmg water quality. In addmon, a number of general water quahty g
1mprovement strategies are presented - . § 3 4 G : ;

The inventory of the livestock ovei'wmtenng facnlmes in the J im Ford Creek waterihed arfd
adjoining tributaries re%%saled several management considerations that could help reduce potential
water quality impacts. Many of these recommended management considerations meet previously
established NRCS conservation practices. Many of these conseryation practlces were not
developed with hvestock overwmtenng facilities in mmd bu dapt ve:y well ta that need.

IDL manages 11 ' ing on, ' ‘

grazing allotments in the Jim Ford Creck watershed. Although' aho Forest Praqtlses Act
FPA and rules adopted p t to it do not. regulate’hazmg Jur: tic IDL encourages grazing
lessees to apply BMPs orr state land and other land, such as Potfatch, within the cooperative
allotments, Common pract:lces include fencing critical areas, rotational pastures, development of
water sources and salti areas away from streams, and minimizing forage uhhzatx on in riparian
areas. Grazing managenient plans are in effect for each allofment and are reviewed and revised
eachyearasneededto tmuemadapuvemanagemen : gytonnmmxzennpactsof

o

: RS :
Septic Systems. Homeowners outside the City limits within the wate:shed ﬁly on individua
septic tanks and drain field systems. The North Central District reviewed a number of the -
waterways in the Weippe area to evaluate the potential for surface water contamination ﬁ'om
failure of septic systems '1998b). The soils around Weippe are not considered optimum for
individual subsurface ge systems as they have a high clay content as a general rule.
However, the density of housing in the rural areas around Weippe is quite low. The dwelhngs in
that area gre set back from the waterways an ag

emré%md (King 1998b).
ace séwage systems that are

probleni. That system is believéd to have
ntation of failing individual subs 1

enough to a stream to be
The District has no do

causing a surface water contamination problem at this ti ever, this evaluation was based
on limited information and firther investigation is need ainy whether sepnc sysytems :
contribute sngmﬁcantly to pollutant loading in the watershe :

- _
Hydropower. Efforts to r@pau' failures and landslides as a"%sult of penstock failures and road
failures that.occurred in the late 1980's along Jim Ford Creek and to avoid future failures were
completed by the Ford Hydro Limited Partnership in 1998. Also, the diversion structure is
cleaned out on a regular basis, thus retaining it’s ability to remove some of the instream sediment
from the upper basin.
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Fo??g’s??i'f jgApiplicati‘oﬁf‘i of c s’i'refﬂ\%a
accomplished with BMPs applied under th '

which is administered by IDL. Throughout Cleat‘?Water County, '
through the FPA, both the State and private landowners have, %nade great 3 d
land resources on timberland. Present timber harvests, road bu;l;lmg a ma nty
livestock grazing management have all shown 1mprovements in‘overall water
watershed. The CWE Assessment conducted in 1997 and 1998 indi cated the onl;?
condition for forestry in the Jim Ford Creeﬁ "'th to be lack Q&' sﬁﬁa@;ﬂg fo
creek below the falls. This tnggers further 1§ an i,

FPA and BMPs Tship. | Creek Wag L ot of
concem (SS . ol I, a 1 e . - . . & = _ . . . ! I m'“f by
the SSOC process have been 1mplemented since that time. S

v }‘f-s

and road engmeenng techniques. Examples%f BMPs
shed are managmg stream protection zones, pmperly logati

are improperly located too close to riparian areas are relocated, abandoned, or o bliterated. IDL
initiates road closures that barricade unsurfaced logging roads after use to preven damage
and erosion, and gate many main roads seasonally to restnct gmeral traf]
conditions! DL also has a deferred maintenance pro '
structures annually as they become evident. IDL is ¢

&hitly implementing 3 stafé Wide

~ inventory system that will be the basis for 1dent1fy1ng ,and pnonnzmg all @MQ . » nienance :

needsto

sureﬁwater quality obj ectlves are met _

Since the 1ok 1670's, Potisich Cdbpotatin _
guidelines specifically written to minimize or rosion’and tation. “The

requirements of these guidglines are to meet or exceed

Speclﬁc actlvmes by Potlatch within the Jim Ford Creek watershed mclude reconsh‘uctxon; of
many older roads to meet current criteria; improved drainage structure, water bars, gra ng,
and relocating out of riparian areas; natural dirt roads have been surfaced with gr;
pavemeritto eliminate road surface erosion; temporary'road closure activities m& and/or
berms; and permanent road closure activities. Ongoing planning efforts include d%g%iﬁg
inspection and routine maintenance for areas owned by Potlatch within the Jim Ford Creek

- watershed.



ml988wma1mﬂs erEval ' .
tem. Numerous points of infiltration and
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ﬂcﬁ)ﬁty'ﬁ the ﬁggoons took

ity of 14 mllllop gallons, the

dramplpe wag mstalled under
é‘w ﬁcﬁn the spring, and possibly th _
hopper Creek.

_ lagom% to prov:d dramage for
_ _ewater occurs ‘at logv rate

The Tunberlme High School WWTP provides &wage

_ dents faculty, and administrators over each sthool year. The
facility received its permit to discharge into Grasshopper Creek, a tributary to Jim Ford Creek, in
1974. In 1991, the facility-inderwent a series of maintenance and upkeep repairs. The pond’s
aerator and concrete liner were repaired and accumulated sludge and cattails were removed from

=

-t
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the”%acl%ﬁtlw Pon% The sludge tank b etW' i "?5%

clea%;ed bu%qdigmg the summer pf 1997

Hntclugs Lumber, Ine A Stonn Water Pollutlon “Prevermon Plan was developed for Hutchms
Lumber, Inc. by TerraGraphics in 1997 and revised by Blue Ribbon Environmental, Inc. in 1999.
This environmental management plan provideddirection for controlling surface water dnscharge
from the mill site through prescribed BMPs. Constructmn of storm water controls were
compieted in 1999.

243 Reasonagig‘%Ae§ Assurance _' ;\___ _ _ ?

ipn.of point and nonpoint sources where pollution
ing some nonpm source reducuon, the TMDL ‘must ? ¥
mcorporatere -: assurance that n%lpomt source reduetxons will be implemented ané
effective in achieving the load jallocation (U.S. EPA, 1991) » 1f appropriate load reductions are
not achieved from nonpoint sources through existing regulﬂ‘l‘hry and vohﬁary programs, then
reductions must come from point sources. In the Jim Ford Creek TMDL, reductlons from both
point sources_ and nonpomt sources are needed for nutnents

si; y 2“&

Nonpoint soutce reductions listed in the Jim Ford Creek TMDL will be achleved through the
combination of authorities the State, NPT and U.S. EPA possesses; on-going efforts to reduce

‘ nonpomt ;_zollunon and the comm:tment of the Jim Ford Creek WAG and other watershed

mak lerassl.u'anee is‘provided both on a programmatlc and watemhed specific basis for the
Jlm Ford Creek watershed

B A

The State, NPT ﬁd U.S. EPA have mponsiblhhes under §§401, 402 and 404 of the CWA 1o
provide water quahty cemﬁcatxon within this watershed Under this authonty, the State, NPT,

fé .

Due to data hmltat:ons, stom:l water runoff is addressed as a nonpomt source pollution in this
TMDL. However, U.S. EPA regulates storm water runoff under its NPDES permitting
regulations and program. Runoff controls are being implemented at the Hutchins Lumber, Inc.
facility under these regulations; these regulations may apply to other facilities in the watershed;
however, they do not apply to cities as small as Weippe. The State, NPT, and U.S. EPA provide
nonpoint sburce pollution prevention education and technical assistance/support to .
cities/counties, and watershed advisory groups throughout the state. Guidance is available from
the U.S. EPA, the NPT, and the State on BMPs for storm water runoff controls that includes
educational activities, construction site runoff, and on site detention of runoff.
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Under §319 Qf the CWA;

..,

1mplementanon*‘bf BMPsl includes a schedule for program milestones, and identifies avallable
funding sources. The state attomey general has certified that adequate Spte authontles exxst to
1mplement the Plgn m;I‘h; Idaho Nonpomt Source Management Prograrrf coordmaies the ey

;, each, state or tribe is requlred to develop'a d su i ', '
management plafy, U] @Pﬁ Yiks appiBved the Gutrent 1dahd Norgdfit S
(Bauer 1989) as meetmg the intent of §319 of the CWA.. The Pl'_’ ridenti

poent Pl
! achxeve

to existing authorities’ to control nonpomt pollution sources in Idaho 4nd list - agencles

respuns:blc for revxemng and revising nonpomt source best management P!

. on (IQT) fgr publlc road ct:)n?ga'l.lcl:gon"’s the D

ices. Designated

lmids &
artméent of Agnculture

for aquaculture ana;l %FQé‘ r all other activitids (IDAPA 16.01.02. 003) : Table 18 llsts ﬂg

existing state rules cove

approved best management practices pertment 10 existing 'and”

possible future nonpoint sources in the Jim Ford Creek watershed. The U.S,, through the various
agencies including U.S. EPA and NRCS, and the NPT retain authonty to céntrol nonpoint

pollution problems thmthp Nez Perce Reservatmn

Idaho Forest pracuce Rules | 16.01.02 358 03(a) or IDAPA I%ant of Lands
Rules Govemmg Sohd Waste 16.01.02.350. 03(b) or Tltle 1, | Idaho Department of Health
Management - Peonn #% Chapter 6 and Welfare

Rules Go Subsu;fage 16.01.02.350.0(c) or Title 1 Idaho Department of Health
and Indmdual b ,Chapter 3 ., and Welfare .
Disposal Systems' . ; ; : iag

Rules and Standards fo# & | & 1 §.01.02.350.03(dj Idaho artment of Water
Stream-Channel Altem_gn IS . oE - - d ﬁ% §_ SOUICES T :
Rules Governing Exploration’ 16.01.02.350.03(f) Idaho Department of Lands
and Surface Mining e S e
Operations in Idaho i Gred S AN

Rules Goveming Placet and 1'16.01.02.350.03(g) - | Idaho Department of Lands
Dredge Mining m Idaho

Rules Governing Dairy: - 16.01.02.350.03.(h Idaho Department of Agriculture
Waste ... g l%g"‘%" “1 - orIDAPA 02041 _ _ A




e

v

£..%

..\.
-

ed kO

The State of Idaho lmtxglly lises a %fun; 24 i?o%uﬁ

However, regulatory uthonty can be found i the v&ater q%aht
16.01.02.350.01 through 16.01.02. 350.03). IDAPA 16.01.02.054. 0'7 fer s 0 s
Agricultural Poltution Abatement Plan (Ag Plan) (ISCC et al. 1993) whlgh pmvg‘%%gedﬁdn to
the agricultural community on approved BMPs. A portion o&the Ag P,!é@n o__utlmes I

agencies or elected groups that will take the lead if mnpmnt;%source on problemsag
be addressed. For agricultural activity, it assigns the local soil cons i' 7 dlgtn, ts (SCDs) to
assist the landowner/operator mtlg;% developing and, unplgnentmg BMPs bate nonpoi
pollution associated with the land use, Ifa voluntery gppr%&ch does ngt §ucc -
pollutant problem, the state may seek various adm:mstran%e \ I
without limitation injunctive relief, for those mtuatwns‘tha ¥ be ﬁeternuned to be'an™
r to public hegelth oren onment (ID

2

1mmment and substantial dan
b).”

The Idaho waterquahly rules alee epeclfy if water q mqmtormg md:cates t water qua.hty

standards are not being met, even with the use of BMPS or khiowledgéable and fasonable
practices, the state may request that the designated agency evaluate and/or m%hfy the BMPs to
protect beneficial uses. If necessary the state may seek mjunctwe or other administrative or
judicial relief against the operator of a nonpoint sourceactivity in accordance With the
of the Department of Health and Welfam s au;hogty provnded n §§9— 0 io Code (IDAPA
16.01.02.350). 855 ,° - = g 3 JREE

oy §

Past efforts to lmplement BMPs are summanzed in section 2.4.1. This section hlgm@xts on-
going activities to unplement BMPs.

Agricultural Land Uses: The CSWCD applied for and received ﬁmdmg fe: femeﬁﬁnon
projects in the Jim Ford Creek and Big Creek watersheds under the Envi tal Quality
Incentives Program (EQIP). Efforts in the first year (fall 1999) will concenlrate on plannmg and
promoting the 6 year project The funding is geared for agncultural proj ﬁ ¥ 3
treated with EQIP contracts is estimated to be 75% of the non-federal and ibal acres
urban land and mest of the forested areas, or about 11, %00 agres in boﬂ; the_Jngjord
Big Creek watersheds .Goals of the EQIP project wﬂl S

. To eontrol erosion and trap sediment w1th crop resldue managemen it, per
vegetative plantings, and maintenance of stream buffers and filter areas. =
. To lower or modxfy water temperatures and stream recharge be i improving upland

vegetative cover in the watershed, improving infiltration rates of soil water, prm:idmg
~gaulti layer shading along stream buffers, water spreading in meadows, eonstruehng
wetlands, and other ways to flatten the stream hydrograph. T
. To apply comprehensive nutrient management nlans with landowners and remove
nutrients through controtied harvesting or grazing.
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. To gduce b
'* P condtriicting Wetbih

lwestock

n surface water by ehmmatmg direct discharges fron ourges, by %{
,lmpr%vi?nﬁ ﬁlter.areas §nd gufg?é % e : f:

Forestry Land Uses: IDL 1mplcments the FPA and the rules p a.mmg to the %PA (IDAPA
20.02.01) that apply to State and private forestry activities in the watershed. The rules xdeptlfy
BMPs that apply to any single instance of timber harvesting, reforestation, ro nstruction and.
maintenance, chemical application, or slashing management. Additional BMPs apply to
practices bordering water quality limited streams such as Jim Ford Creek and cumulative
watershed effects are considered as described in Section 2.2.2.3 and Appendix C. The NPT
follows forest practice guidelines on reservation lands, as described in the NPT Management
Plan (1999). These guidelines apply to all aspects of forest management including those
mentioned above In th&se ways, BMP 1mglemcntanon is ongomg m forested areas of the
watershed. *’"ﬁ g @““ ‘%&V 24 %5, 2 e -

2.4.3.3 Jim Ford Crﬁek é;nplmnentanon Plan g fo o
The Idaho Water Quality Standards directs appointed watershed advisory groups to recommend
specific act;pn needed to control point and nonpoint sources affecting water quality limited
‘waterbodies: Upon issuance of this TMDL, the Jim Ford Creek WAG, with the assistance of

appropriate federal, Staé, and tribal agencies, will begin development of an implementation plan.

The Jim Ford Creek watershed restoration strategy (Appendix H) provides the framework for the

lmplementatlon plan. Ik lists the types of best management practices the WAG believes will best

improve water quality and the locations where these practices can reasonably be expected to be
applied. The restoration strategy focuses on reduction of thermal load, sediment, bacteria,.and
nutrients, : % n
The implementation plan will provide details of the actions needed to achieve load reductions, a
schedule of those actions, and specific momtonng needed to document action and progress
toward meeting water quality standards.

! . . t ’ g

K

. Sets a time by which water quality standards are expected to be met,
including interim goals or milestones as deemed appropriate;

. Schedules the what, where, and when of actions that are to take place;
. Idgn%ﬁes who will be responsible for undertaking planned actions;

J Specifies how completion of actions will be tracked,



e

2-67

t

2
[ : :3*.
1 -

. . Includes a follow-up monitoring plan to address data gaps, ¢

and how data will be evaluated and used to recommcnd revnsmn's to the TMDL and

. Describes monitoring to document attainment of water quality standards,
including evaluation and reporting of results. This monitoring will evaluate both BMP
effectiveness and applications.

2.4.3.4 Potential Funding Sources

Table 19 provides a summary of the types of funding sources available for control of nonpoint
pollution sources. Some of these funding sources have been used for past projects. The Jim
Ford Creek WAG and the TMDL implementing agencies are committed to seeking funding for
water quality improvement projects from these funding sources as well as other new funding
sources that become available. :

Table 19. Potential Sources of Funding for Non point Source Control Activities

Land Use Coverage Typical Cost Share
P Federal Programs ‘*‘“
-PublicLaw'S_ﬁ_G AP SO - : NRCS | Cropiand, Pastye, Riparian, | 65%
2% B B Range e :
Environmental Quality Incentives Program NRCS | Cropland, Pasture, Riparian, | 75%
(EQI) Range
Wildlife Incentives Program NRCS | Wildlife Habitat 75%
Improvements
Forestry Incentives Program . NRCS | Timber Planting, 50-75%
Reforestation, Forest Roads
o v .
Conservation Reserve Program (CRP) FSA Cropland, Reforestation 50% + rental based
. _ on soil type
Continuous CRP FSA Grassed waterways | 50% + rental based
Filter/buffer strips, Riparian | on soil type + 20%
Forest Buffer Strips incentive
Wetlands Reserve ' ‘ NRCS Cropland easement for
. protecting wetlands
Resource.Gapservation & Development NRCS Land Conservation, Water requires funding
: Mgt. Community sources based on
Development specific project
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T)'pe of angram

: "Ageng

. Lead

Typical Cast Share

Lt

319 - ﬁ: ff Pg”'? o ' "f%ﬁ " US. 5. | Cropland, Riparian,® ¥ f prioritized through
S ' EPAIDEQ | Rangeland, Forest Roads, BAGS/WAGS
5 - . | Urban Areas . & . | recommendations
STy 5 - State Programs

Habitat Improvement ngram

IDFG Upland Habitat 50%-75%
Improvements
Resource Consemuon & B.angcland " ISCC Riparian, Rangeland, low interest loans and

State Income Tax Credit Riparian, Rangeland,f‘ ] 50% 82,000 max.: .-
: & Cropland @ R .| state tax credit/yr
. upon prior approval
ISCC | Riparian, Rangeland,  * | up to 90%
Other
FOCUS | Aquatic, Riparian, Upland | variable
o ISCC/NPT | Restoration |
U.S. Fish & Wildlife Service (USFWS) USFWS | Wetland/Riparian unknown
National Marine Fishcrics Service (NMFS) | NMFS | Wetland/Riparian/Instream | 50% inv-kind non-
Ammy Corps of Engineers (ACOE) ACOE | Instream to Enhance unknown
. Wildlife/Protect Resources

NPT= NezPerce Tribe -
NRCS = Namral Resources Conservation Semce
FSA = Famm Services Agency

US.EPA=US, Envmtall’rotecnonAgmcy

i
?f;: cE
e ¥
a
4
PRI

" IDEQ = Division of Environmental Quality

IDFG - Idaho Dept of Fish & Game
ISCC = Idaho Soil Conservation Conmﬂssion_

=
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“TMDL is defined in pounds per day or equivalent measurement, in praeuee, nplis

G

JIM FORD CREEK LOADI G ANALYSE, ‘

3.0_

nutrients, sednnent temperature, and pathogens Pollutant tagrgets loads load cap
load allocations are presented for sediment, tmnperature nuir 1ts, dJssolvéd"* %y

pathogens for these two creeks in this sectloni Section 2.2, % pr¢ v1des justlﬁca. 107 ¢
loading analyses are not necessary for 011 and grease and ammoma i

%%:mes aﬁd

habitat issues because these parameters are not currently res to be

of the Clean Water Act. Ifthe U.S, EPA determipes that TMD eéeq ized for witer quality
problerns causéd by flow and habitat modlﬁeanon, TMDLQ%H be developed ?Flo“ %éd habitat

modifications may be addressed through activities needed to lmplement 'I‘MDLe fo otﬁ isted
parametem

measured as a concentration of pollutant in the creek (the water quahty target) usually expressed
in mg/L.

In a conventional approach to TMDLs there are two basic steps to loading analysis: 1) -
determining or predicting existing loads, and 2) determining the load capacity. The difference of
the two provides the necessary load reductions that need to be achieved in order to meet water
quality standards. Most simply, load is a product of a concentration and flow data, Exxstmg _
loads can be calculated directly from instream concentration and flow data, but offen'need to be
estimated for flows or times other than those monitored. Load capacity is similarly. calculated,
but with a water quality criteria or concentration target instead of instream concentréhons and
flows based on the critical loading condition. While this sounds simple, it often does net work
out so simply and unconventional approaches are often needed to some degree mamﬁ( due to data
limitations. 2

Wasteload allocations (WLA) are established for point sources and load allocations (LA) are
determined for other sources. Load allocations are best estimates of the portion of the total load
that can-be contributed by nonpoint sources or by natural sources. When uncertainty exists about
the pollutant to water quality relationship (this is almost always the case), federal law requires 2
margin of safety (MOS) be included in the calculations. The MOS may be explicitly
incorporated into the TMDL or may be incorporated in conservative assumptions used to
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establish eIMDL I‘he s intended to i sure that water qqght oal%yg;ll be met eyen .
tho % eﬁaﬁy i t’hel égap c:t? ﬁlst A The TMDL 15 the sur%’ of the mdﬁqdﬁ aste

load aI loc ons for pqmt so ces (WLA),,_the lﬁop.d allocatmn for 'nogpt;;m %0
" b 3 ;ﬁs\m. L

In the TMDLs developed for Jim Ford and Grasshopper Creeks; ollutant target,s are ased on
numeric water quality standards where they exist, or intetpretation of n narmtwe water quality
standards in the case of nutrients and sediment. Pollutant load allocanons are presented asa
function of available flow and allowable pollutant concentration bagﬁed on the pollutant targets.
Where the point sources and non-point sources contribute to Ioadmg of the same pollutant, the
estimated load capacity is divided among the point sources and nonpoint sources. The source,
quahty and quarmty of data used in dctermzmng each pollutant target: loa.%_ and allocation is

An impiementa 'plaﬁ wi developed by t%e Jim Ford Cre A
to specify controls demgned to improve water quality m%e Jim P% urﬁ d by .
mesting the load allocations contained in this TMDL document. y iniplementation,
additional water quality information is expected to be generated. This information may indicate
that targets, load capacities, and load allocations may need to be changed. In the event that data
show changes are warranted, TMDL revisions will be made with ‘asslsta.nce%ﬁ'om the Jim Ford
Creek WAG.. Because the targets, load capacity, and allocations will be re-examined and
potentially rewsed in the future ‘the Jim Ford Creek watershed TMDL is 1dered tobea

.
2.
%
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3.1 Sediment %

This section describes the Jim Ford Creek coarse sediment TMDL c}imponents.' “The sediment
targets and load capacity, load analysis and allocation, and margin of safety and critical
conditions are described below. For simplicity, the technical details of the analyses are not -
included in this section and are provided in Appendix F.

3.1.1 Sediment Targets and Load Capacity

This section describes the Jim Ford Creek TAG's interpretation of the State of Idahg

narrative
sediment standard (IDAPA 16.01.02.200.08), and the linkage between the sediment‘targets and
load capacity. As explained in Section 2.2.3.1.1 (pg. 2-41), fine sediment is not a problem, and
data indicate that Jim Ford Creek meets the numeric turblduy tandard. The narrative sediment
standard states that sedlment must not be present at levels whzch 1mpams beneficial pses.

S aafp \ H b

Given the available clzmatlc geomorphzc and water quahty data, it is hkely that antﬁ*i'opogemc
water and sediment inputs to Jim Ford Creek have destabilized lower gradient reaches to a point
above what is expected naturally. All the measures of channel stability, aquatic health, and water
quality indicate that the balance between water, sediment, and channe] geometry are not in
dynamic equilibrium, salmonid spawning and rearing habitat is degraded, and summer water
temperatures are higher than natural conditions. Therefore, this analysis assumes that channel
instablhty has resulted from management and has caused a widening and shallowing of the
stream, and a loss of pools and pool volume. It further assumes that both of these impacts have
adversely effected salmonid spawning and coldwater biota uses by significantly reducing critical
pool habitat, and increasing the temperature of the stream due to its wide/shallow nature. Data
and information collected in the future can be used to revise these assumptions, if warranted.

To address the beneficial use impairments, the coarse sediment TMDL establishes a residual pool
volume target and a width/depth ratio target, discussed in greater detail below, which are
expected to lead to full support of the salmonid spawning and coldwater biota uses and
attainment of the narrative sediment standard. The TMDL targets are established for tesponse

reaches. The targets are residual pool volume and bankfull width to depth ratio. Due to a lack of
historic information and local reference conditions pertaining to the natural staté of lower Jim
Ford Creek, the logical alternative is to set sediment targets using regional reference conditions
and theoretical thresholds (Montgomery and Buffington 1993). The existing and desired target
values are listed in Table 20.

The residual pool volume target is established using the theoretical threshold approach where
empirical data are used quantify the existing and desired condition. In theory, stream reaches that
are in a3¢fni-stable condition and have adequate pool volume can be used to establish the desired
condition. For lower Jim Ford Creek, the average residual pool volume of transport reaches,
thought to be in a semi-stable state, is used as the target value. Because pool volume is naturally
variable, the target is considered an estimate of potential conditions, and future data will be used
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to refine the target vaiue. Residual pool volume data, reported in Appendix E, indicate that the
residual pool volume needs to lge increased by at least 49% (Table 20). In other words most of
the pools mdnn response reaches are half ﬁlled W1th coarse sedlment

The bankfuﬂ wxdth to depth ratlo target is establxshed using the NMFS matnx dxscussed in
Appendix E. The matrix values were developed using empirical data from regional reference
streams. Much like residual pool volume, the existing bankfull width to depth ratio is
established by calculating the average bankfull width to depth ratio for all the inventoried
response reaches. Comparing this value to potential reference conditions shows that existing
bankfull width to depth ratio needs to be decreased about 56% (Table 20).

Table 20. Sediment Targegbt Response Reaches
Ensting Desired

_ e L Value | (E
Mean Residual P”ool Volume (Y d’) 99 196 49
Mecan Bankfull W/D ratio @ o - 90 ] w<40 56

Available data are used to establish the location of reaches thought to be critical to the success of
salmonid spawning and rearing. These reaches have been used to quantify existing conditions -
and are where sediment targets will be measured over-time to evaluate TMDL progress. During
the TMDL implementation phase, a detailed monitoring plan will be developed which outlines

and goals of monitoring: for example, critical reaches should be surveyed using the
ence sltemethod(Haﬂelsonetal 1994). '

As stated above, the sedlment targets are a numerical interpretation of the narrative sediment
standard. Because these targets are not traditional mass-per-unit-time loading values, an
inferential link between the targets and sediment loading is used to develop the sediment load

capacity.

At this time a direct empirical link between the targets and the sediment load capacity cannot be

established. Agaresult, a linkage analysis is compieted. A linkage analysis shows how numeric
~ targets and the load analysis results relate to each other, and how they combine to yield estimates
of sediment load capacity (EPA, 1999). For lower Jim Ford Creek, the present status of instream
sediment targets are a function of the sediment and water inputs, however, there is not a linear
relationship between the percent change in the target and sediment load.

This TMDL makes an inferential link between instream sediment targets and bedload transport
rates. It assumes that by reducing the bedload transport rate of transport reaches, the stability of
response reaches will increase, and by improving the stability of response reaches, the residual
pool volurtfé Svill increase and the bankfull width to depth ratio will decrease. Based on this
premise, it follows that by reducing the bedload transport rate by about 95% (see below), the
bankfull width to depth ratio and residual pool volume targets will be achieved,

-
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of up slope flow-and sediment. 1mpacts is complete a more deﬁnﬁ
stated above, the Jim Ford Creek WAG and TAG havge agreed to c%mplete a more i
analysis. Unfommately, this cvaluatlon cannot be coﬁpletcd bef01§ thé ﬁnal TMDL _

ﬁon, . bi -
Sa l\énred %9 -'v‘-ll

r@chés The sedlment lot duenon is based on the preS%nt and desa
capaclty) bedload trafssport rate of tra.nsport redches relatwe to the pgrncle size tﬁstﬁbutfm of the

el

Flow )gnd Went modehng indicate that to reduce the moblhty of beg maten
transport reaches, and increase the dg, particle size from 118 to 128 m:%?medm
bedload transport rate of material less than 118 mm needs to be reduced about 52 tonsperdayat
ank We (Table 21). Modeling the minimum and maximum measured dy, %cle size
hes ; arangeof%peded reducum shows ' ;fo saches that have
: a preater reductlon isfﬁeeded. ”g S F i B

Because there are no point seurces of sediment to 'Iim Ford Creek, the coarse sediment load
reductions are allocated to non-point sources. Due to the lack of a complerg sediment bu:ggﬂ
specific allocations to subwatersheds and land uses cantiot be made at this time and a %
allocation is made.. The results and recommendations from subsequent analyses will be used to
revise the sediment Joad reduction and load allocation scheme (see as part of the Adnnnsn'anve
Record the J im Ford Creek Sediment Source Analys:s Framework) :

Table 21, Sedlment TMDL Components for Non-pomt ources -

Existing Load (tdy Load Capacity and Allocation (t/d) " Load Reduction (t/d)

75 _ 23 = 52 (70%) .
(Vd) = tons per day

3.1.3 Margin of Safety and Critical Conditions
An lmphmt MOS is used to develop the coarse sedu'nent TMDL. The implicit MOS is equated
into the sediment targets, load capacity, and load analysis using a set of conservative

assumptions. In addition, an adaptive management approach is used to further support the
TMDL.
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The sediment targets are establlshed using nsgrvauve values d 1
thresholds and regiofial refer rénce ¢ aditjons, ‘The Yesi

using the theoretical ];hres‘ﬁ Id aﬁ gre theé best
Jim Ford C e%:as pirt of Lt;gaaquati‘c flabuaﬁi. entor?i'o

of simplifying assumpnons (see App’endxx F for deta;ls)

The load analysis involves n;gdelmg W flow and lwdload transp-abrt° AL
used in this analysis over Wh]ch channel geometry a.ud substrate conditios

Critical to thxs analyms fr work is the use.0 '
mm) as the exggtmg condmon Th1 -v%ue
condltmns . it

The critical cond % eﬁclalusesuppgnandmgetanmmgnt
'I'MDL include: 1) channel geometry; 2) water temperature needs; g
migration; and 4) long-term salmonid spawning and rearing needs. All of the flow and $

anatyses, to include the channel stability analysis, have built in assumptions that attempt to
account for critical conditions: for example, the use of bankfull discharge as the flow that *
maintains the stream channel over the long-term Other speclﬁc assumpuoas and facto

;‘N
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3.2 Temperature

A

The Jim Ford Creek TMDL was established to address thermal loading (heat) for the protection
of chinook salmon and steelhead spawning and other cold water biota. The TMDL establishes
percent reduction targets (instream temperature) for nonpoint sources in each subwatershed.
These percent reduction targets are linked to “Percent Increase in Shade” targets for each
subwatershed, thereby reducing the overall rate of increase in instream temperature throughout
the watershed. For point source activities, no wasteload allocations were given to the point
sources (City of Weippe and Timberline High School WWTPs) because they are not sources of
thermal loading July 1 through August 15, identified as the warmest time penod (cntlcal time
period) for the upper watershed _

3.2.1 Targcts ' \ T

The Jim Ford Creck watershed was'evaluated for both cold water biota and salmonid spawning
(IDAPA 16.01.02.120) due to two distinct hydrologic reaches. Upper Jim Ford Creek, flows
primarily through the Weippe prairie, and is protected for cold water biota. Lower Jim Ford
Creek, flows through a steep, narrow canyon and is protected for salmonid spawning from the
waterfall at approximately stream mile 14 to the mouth. This TMDL addresses fisheries
concerns resulting from impairments due to water temperature increases. The State of Idaho
temperature criteria protects several species of fish in both Upper and Lower Jim Ford Creek as
described in Section 2.1.6 of the subbasin assessment. The temperature targets for .T:m Fgrd
Creck are shown below in Table 22,

Table 22. Designated Beneficial Use and Applicable Criteria

Beneficial ' Criteria _ . Where Standard

Use , : : Agglies

Salmonid Water temperature of thirteen (13°C/55°F) or | Lower Jim Ford Creek -
“{ Spawning less with a maximum daily average no waterfall to mouth
‘i greater than nine (9°C/48°F)
A . IDAPA 16.01.02.250.02.4.Giy’ _

‘Cold Water |* Water temperatures of twenty-two Upper Jim Ford Creek
Biota . (22°C/72°F) or less with a maximum daily | waterfall to headwaters

: : average no greater that nine (19°C/66°F)

IDAPA 16.01.02.250.02.¢.(ii)

P
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322 Condmon Assessment

3221 Thennograph Locatton

Twenty-five continuously recording thermographs were strateglcally pla cif thro, ghout the %
watershed. From June through September, 9 thermographs were installed in 1998 and 16in
1999. Stream temperatures were evaluated for each subwatershed. See Appendix G for
subwatershed and thermograph locations. Records were obtained of instream temperature every
1.6 hours (1998) and every 4 hours (1999) at each site. Sites included: main stem Jim Ford
Creek; all major tributaries; and springs in two subwatersheds. {Spring near the headwaters of
Wilson Creek (between Angust and October 1998), and sprmg below the waterfail on Iu'n Ford
Creek (June through September 1999)) _ e

Stream temperamre ina watershed is dnven by the interaction of many mstream angbles
described in Section 2.2.3.2. Energy exchange may 1ﬁvolvessolar radtatlon, longwave radlatlon,
evaporative heat transfer, convective heat transfer, conductmn, and advectmn, mteractmg with
channe] characteristics.

3.2.2.2 Temperature Patterns | ;; o ? )
Stream temperatures in 1998 and 1999 often exceeded the Idaho temperature crxtena during the
low flow period of the year. Stream temperatures in Upper Jim Ford Creek were ¢ oler in the
headwater areas and warmer on the prairie. Stream temperature increased (approximately 5°C)
from the headwaters of Wilson Creek through the Weippe Prairie to the waterfall. Stream
temperature criteria were not exceeded in Wilson Creek (1998 and 1999) and Wilson Creek
headwater spring (1998). Exceedances of the daily average temperature criteria were noted in
Upper Jim Ford Creek. Stream temperatures in 1999 were cooler than 1998, and temperature
patterns were vastly different. Peak stream temperatures in 1998 occurred in ‘mid-Tuly, while in
1999, peak temperatures occurred in late August.

Stream temperatures in Lower Jim Ford Creek were cooler immediately below the waterfall due
to inflow of groundwater and shade from canyon walls. Temperatures gradually increased as
water flowed through the canyon to the confluence with the Clearwater River, increasing 5 °C
between the waterfall and Green Bridge, located 5 miles downstream. 'No significant gain in
temperature was observed downstream of Green Bridge to the confluence with the Clearwater
River, 2 distance of 7.5 miles (Appendix G). Salmonid spawning temperature criteria were
exceeded at the mouth of Jim Ford Creek for both years, with cooler temperatures in 1999 than
1998. Generally, throughout the watershed, temperatures were exceeded in early July through
m:d—August (Appendix G, thermograph plots).

Frequency of recurting stream temperatures was evaluated for each subwatershed. Based on the
1998 and 1999 thermographs, the highest frequently occurring temperature during the warmest
time period {July 1 through August 15) was 23°C and the coolest frequently occurring
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shading, and areas of increased soil compaction, accelerated bank erosma,"’and cgannel ;
downcutting. These impacts have increased the water surface area avalla%lé for healtmég
in stream temperature criteria exceedances (Flgure 14) g

temperatures in Lower Jim Ford Creek canyon. In addition, the eas; west n
basalt canyon allows for continual solar loading throughout the day:
unshaded, low flowing reaches allow maximum long-wave radiation to

(IDL 1999 and Appgl@x O #owowg Sy

# o
The Jim Ford W:ML utilizes stream shachng aqjusggms in order
cntena“. S,% AL S B tH R

322 3 Stream Shade
Forest pmct:ccs, grazing, and agncultural activities within the npanan' _
significant effecton canopy closure. Canopy cover contributes to the rate of in

temperatm'e Wlthout npanan shade trees, nost incoming solar rad:anon energy

interpretation (Washmgton Forest Practices Board, 1997) and verified through field validation
(Appendix G). Average shade values are presented in Table 23

Figure 14. Processes Contributing to Solar Loading
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Miles/Wilson Subwatershed and mmnstem Ilrﬁ Ford Crccks§

to confluence with Hcywood Crcck (cnnre subwatershed)

conﬂuence with Grasshopj:er Creek

Mainstem Jim Ford from conﬂuence with Grasshopper ME R

Creek to waterfall _ 48%
Mainstem Ji ngdfromwaicrallto con :

Jry S2%*

conﬂucncc with Meadow Creek = " | N 58%*
Mainstem Jim Ford, mouth of Meadow Creek to confluence

with Clearwater River 68%*
Winter Creek Subwatershed : | | 33%

*Mean of 54%luscd in $SShade to represent Lower Jim Ford Canyon e
i &.‘?_‘;ﬁ . fe"z}% ,ﬁé é‘i i-é},f . ?eyg .

't1ca1 Time Period (exceedance period)

323 Evaluancn of the

The dcsngnated use for aquatlc life for Jim Ford Creek (source to- mouth) and Grasshopper Creek
(source to mouth) is cold water biota. Since the presence of salmonids has been documented on
mainstem Jim Ford Creek below the anadromous fish barrier at the canyon waterfall (streammile
14), the water quality criteria for salmonid spawning is applicable from the falls to the mouth.
Thus, two distinct hydrologic reaches were evaluated to determine the “critical time penod” The
critical tipag period is the time of warmest instream temperatures during the interval when Idaho
temperature criteria are exceeded. This time period was used for model calibration to climate

and instream conditions.

-
)
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The designated beneficial use of cold water biota requlres tﬁat Upper Jim F ord Creek meet the
daily average temperature criteria of 19°C. The 1998 thermographs in Upper Jim Ford Creek
were collectively evaluated to establish the critical time period. Based on this evaluation, the
critical time (when violations occurred) was July | through August 15 (Figure 15). During this
time interval, no thermal assimilative capacity was available and daily average stream
temperatures exceeded the cold water biota criteria. Wilson Creek, a tributary to Upper Jim Ford
Creek, had no exceedances during this time. Many tributaries in Upper Jim Ford Creek met the
Idaho cold water biota criteria during this time period in 1999 (Figure 16).

The beneficial use designation of salmonid spawning, requires that Lower Jim Ford Creek meet
the daily average temperature criteria of 9°C during the time period of salmonid spawning and
incubation identified by the State of Idaho (see Section 2.2.1.3). Temperatures in 1998 and 1999
for Lower Jim Ford Creek, exceeded 9°C beginning in early Jiine and continuing through
September (Figure 17). Dunng this time period, no thermal assimilative capacity was available
in Lower Jim Ford Creek. June 9 to August 15 (no data prior'to June 9) was defined as the
critical time period for needed reductions. Management for temperature reductions during this
time interval should be effective extending into September. A noticeable decline in stream
temperature is observ% in 1999 as compared to 1998. However, the 1999 temperatures still fail
to meet the Idaho sahnomd spawning criteria of 9°C (Figure 18). Winter Creek, a tributary to
Lower Jim Ford Creek, was modeled to meet the water quality criteria of 9 °C, as it is accessible
to salmomds from it’s mouth to a waterfall barrier at stream mile 0.75.

‘Annual sh1ﬁs in stream temperature are climatologically related. Conditions at the tu:ne of this
study are discussed below. The Pacific Northwest saw radical weather shifts during the summer
of 1998, when western North America transitioned from the second strongest El Nino event of
the 20th century, with a dry, warm winter to a moderate-strong La Nina event w1th a cold, wet
winter. e

May 1998 for the €1earwater Region was anomalously very wet, 3.8 - 7.0" (130% - 290% of
normal), but had near normal temperatures. June 1998 was wet but only at the mid- to- high
elevations. Lower elevations (i.e. Lewiston) were fairly dry. Temperatures stayed 1-2 degrees
below normal thh Iate sprmg showers camrying over to the first week of July. Strong convective
storms with abgdant showers occurred the last few days of July. Precipitation totals for July
varied from 1.2-- 3. 9." (110% - 160% of normal). Intense thermal ridging in July brought
scorching, hot condmons across the region, culminating ‘ith many high temperature records
broken on July 26th. July 1998 was the hottest month in historical record and the (in-direct)
proxy record going back a thousand years for much of the United States. This thermal ridging
continued into August, and very little precipitation fell across the region. Temperatures exceeded
3°F above normal for both months. -

‘\dﬂﬂ
AN

In 1999, spring in the Clearwater Basin was very cold with near-normal (90% - 110%)
snow-packs. May was dry and cold (3-4 degrees below normal). June had near-normal moisture
and cold temperatures (3 degrees below normal). July was very dry with cold temperatures (2 - 3
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degrees below normal). August had above normal (110- 130% of nonnal) 1
tempera;ures one degree above normal {Manm 1999) ks :
« ._w ‘|\! ?‘:‘3# :s...‘g
o

324 Loading Capacity and TMDL Allocations

TMDLs may be expressed in terms of mass per unit time, toxicity, or other appropnate measures
(40 CFR 130.2(i)0). Separate loading capacities have been developed for Upper and Lower Jim
Ford Creek watershed as it is protected by two different temperature criteria. As an “other
appropriate measure” for the TMDL, a percent reduction target in instream temperature has been
set for each subwatershed to meet the prescribed loading capacities. This TMDL focuses on
temperature reductions during the critical time perjod, the warmest interval when criteria are
exceeded. Percent reduction targets are linked to “Percent Increase in Shade” tar%ets for each
subwatershed to meet the Idaho tempcmture criteria. . © R _

w B w;%ﬁ%ga& §§ 1 %‘ . %ﬂe ?5
3.24.1 LoadmgCapaczty ' ; 2

The loading capacity for Upper Jim Ford Creek is the Idaho water quality cnteno% of 19°C The
loading capacity for Lower Jim Ford Creek below the waterfall is 9°C. The achievement of the
loading capacity in Lower Jim Ford Creek will rely on reductions from both the Upper and
Lower Jim Ford Creek watershed portions. Improved conditions upstream (i.e. lower channel
width/depth ratios, increased shade, and increased flow) will result in lower temperatures
dom;stream

3242TNﬂ)LWasteLoadAllocatmn- ERE

The City of Wetppe and Timberline High School WWTPs are the onJy point sources in the Yim
Ford Watershed. The City of Weippe WWTP does not discharge during the critical time period
in the upper watershed (July 1 through August 15), therefore they are not a source of heat during
the critical time being addressed by the TMDL, and will not receive a wasteload allocation for
temperature (heat). - -

Timberline High School WWTP discharges into Grasshopper Creek. Flow data has been
reported in monithly discharge monitoring reports, but no temperature data is available. Records
show that the high school discharges periodically up through the month of July at a rate of 0.0001
cfs to 0.005 cfs. No discharge in August has been reported. During the summer of 1999 stream
temperature upstream and downstream of the high school discharge was measured using
recording thermographs. Analysis of the data using 2 Student’s T-test shows no significant
difference in stream temperatures above and below their outfall (p < 0.05) (Appendix G). Since
there is no data to indicate that this treatment plant is a source of heat to Grasshopper Creek, a
wasteload allocation for temperature (heat) has not been established for the Timberline High
School WWTP discharge.

e
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3243 Percent Reductron Tarpets

Percept réductron targets for Upper I im Ford Creek were estab hs&litcd i
attain m%mem daily Idaho tgmperature criteria of 19"C Targ ts
frequency distribution charts of 1998 instream temperature for each ater
G), representing most frequently occurring instream t peratur%§ durin; the crit]

(July 1 gu'ough August 15). The year 1998 was used {0 establis nj;
order to’provide a conservative estimate represénting Warmest condttrons 'I‘hrs p@gov:des

- assurance that prescribed targets will be effective during worst case conditions. Table 24

* identifies the most frequent instream temperature and the corresponding pereent reductrqyn
needed to meet the Idaho temperature criteria. Methods for calculanng percent reduqtroﬁs are
identified i in Appendrx G = : 37

Table 24. TMDUAlIocatlon and Percent Reductlon Target

’I’l‘ofIDZ{,afAlleeatltmsm
. i tﬁ - |= - Percent
Frequent " Reductlon
Instream Loading in Stream
Temperature Temperature
(%)
les C Wilson 16 19 0
Kamizh Gulch {5 19 0
Heywood Creek 20 19 5
Grasshopper Creek 23 19 _ 17
Mainstem Jim Ford from confluence with .
Heywood k to confluence with 5
Grasshoppet Creek 21 19 10 -
Mainstem Tim Ford from confluence with :
Grasshopper Creek to waterfall 22 19 14
Lower Jim Ford Creek below waterfall* 13 9 31
Winter Creek | 15 9 40

* Groundwater inflow reduces temperature 5°C below the falls.

v R R . .
Percent reduction targets set for Lower Jim Ford Watershed and Winter Creek establish the
decrease in instream temperature to attain the mean daily [daho temperature criteria 0f9°C. In
developing reduction targets for these subwatersheds, a major factor taken into consideration was
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the role of groundwater. A 1999 thermograph placed in the spring 1/4 mllc above the mainstem
Jim Ford Creek waterfall (streammile 14) showed that gréundwater temperaturfs avaraged about
12°C, and reduced instream temperature con51stently by 5°C (Figures 19 and 20). Thus percent
reduction targets for Lower Jim Ford Creek were established using a combination of instream
temperature frequency distribution charts during the critical time period, and this groundwater
effect (Appendix G). Table 24 identifies the most frequent instream temperature and the
correSponding percent reduction needed to meet the Idaho water quality criteria.

324, 4 Developmenf of Correspondmg Shade Ta:gets

The percent temperature reductmn target for each subwatershed may be translated into
corresponding subwatershed shade targets. These prowde baseline goals for the Jim Ford Creek
Watershed Restoration Strategy (WRS, Appendix H). It would be desirable to increase these
percentages voluntanly at the Jim Ford WAG’s discretion, in areas where shade increases are
minimal or unnecessary to meet criteria (ie. Wilson-Miles Subwatershed). Improving stream
conditions and shade levels in all subwatersheds, headwater areas, and low-order tributaries will
aid in lowering downstream temperatures. The WRS, as further developed by the Jim Ford Creek
WAG, will promote the attainment of water quality criteria through watershed improvement
projects, restoration activities and best management practices. The success of the WRS relies
heavily on the cooperation of State and private landowners in the watershed.

The Stream Segment Temperature Model (SSTEMP) was used to develop the shade target for
each subwatershed. Calibration of the model for each subwatershed relied on stream temperature
data, estimated streamflow data and climatic information for the identified critical time periods.
The Stream Segment Shade Model (SSHADE), a sub-component of SSTEMP, was used to
estimate existing and desired riparian shade for specific channel widths. The Stream Segment
Solar Model (SSSOLAR) was used to estimate solar radiation available to increase instream
temperature at 2 given time of year. Parameters for SSSOLAR and SSSHADE included:
streamflow; relatlve_hmmdlty' wind speed; cloud cover; vegetative characteristics (site potential
characteristics); and air temperature. Air temperature data was available for three weather
stations: Weippe, Dworshak, and Pierce. Location and elevation of the subwatershed
determined choice of air temperature station for use in the model. Relative humidity wind speed
and cloud cover dstimations were made using the NOAA Climatic Atlas (see Margin of Safety).
Estimated relative humidity was corrected for changes in elevation within each subwatershed
(Appendix G). Daily average streamflow, a critical factor in the model calibration exercise, was
limited to sporadic, instantaneous readings obtained from IDEQ BURP field sheets. Additional
stream{low data should be collected to more fully characterize this watershed.

- Each watershed was calibrated using available thermographs. Appendix G shows thermograph

locations-Results of calibration showed that the degree difference bétween the modeled stream
temperature and the observed stream temperature was 1°C - 2°C (Appendix G). This suggests
that the model can predict mean daily stream temperature within a reasonable range given the
data deficiencies.
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Climax vcgetatwe spegies were 1dcnuﬁed by loc“ | TL natiageme
targets for ech subwatbrshed (Clappenon. 1999b &ndl g{of \an, (. arian”
vegetative characteristics, including range of hclght were ident] igure
21). A solar angle of 60° (June through September),"’the heig ; 1ip
required to shade the middle of the stream channel stream orl atign, %Eo oT
txme of year were used to calculate shade neoded thln each Subwat stshed for t¢ miperature
-reglon is shg%yn in Table 23
ases required to meet the pe
targets a.nd water quality cntena. Momtormg will be mtegral part
attainment will occur overtime, and adjustments m_corporatcd inap
the stream recovers, other factors’ may work to deeﬁas% temp

.....

Sub-Regloﬁé"

Table 25, Potential Veggtanve Helghts wlﬁun"‘a th ¢

= L
L e
o @ 91%‘: i

Creek. GrasshOpperCreek

Wilson Creek, Miles Creek, Winter

falls to mouth >

confluence of I %
: lesonmlles) 4 i
Middle | Héywood Crock, Kamish Guich, | Alder, Willow, 5.
(Weippe to Unnamed Creek 1, Unnamed Creek 2, | Ponderosa Pine,
Falls) Jim Ford Creek (between fallsand .. { Camas, Lodgepol
junction of Miles and Wilson) “ | Pine, Orchid Grass,~
.| Sedges and Rushes, ;
T | Cottonwood - =
Lower .. . | Shake Meadow, Meadow Creek, Conifer, ’Douglas'é -
Canyon below | Lower Jim Ford 116

Achievement of 9°C temperature criteria in Iower Jim Ford'Creek watershed shmﬁd occur

overtime as a result of improvements in both Upper and Lower Jim Ford Creek. It is recognized
that while the model is restricted to developing shade targets, meeting the criteria will best be
accomplished by also promoting channel restoration that leads to a narrower, deeper channel,
colder water contributions from improved segments upstream, and/or increases in flow from
changes in water yield patterns. Restoration of beneficial uses for steelhead and chinook in the
lower watershed requires temperatures within preferred levels for steelhead (10-13 °C),and
chinook (12-14 °C), and spring/summer chinook spawu‘ng (5.6-13.9 °C) (Bjornn and Reiser
1991). A stream protection zone for lower Jim Ford Creek and tributaries should be established
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‘7.-. Watershed Narie "y t’i TMDL Alloc is
(length in mi.) I N '__,é.-_-‘
Frequently ~ Loaaing afPercent “Percent
Occurring | Capacity | Reduction in | Increase
Temperature - Stream in Shade
During 4 Temperature | to Meet
Critical Time . e TMDL
Period - “Target
Q) (°C) | I )
: i B PoE
‘ “Upper Jim Ford Creek E
Miles Creek/Wilson Creek (*99) 16 419 0
Kamish Gulch & 15 197 0
Heywood Creek 20 ‘19 14
Grasshopper Creek 23 19 17 52
Mainstem Jim Ford from .
confluence with Heywood Creek : )
to confluence with Grasshopper 21 19 10 40
. CMk “:‘ . i g:&& v g [
Mainstem Jim Ford from -
confluence with Grasshopper 22 19 14 50
Creek to Jim Ford waterfall '
Lower Jim Ford Creek
Winter Creek: =~ _ 15 9 40 47
Lower Jim Ford Creek (below 13 9 V31 ! a0
waterfall) | A

Y

3.2.5 Margin of Safety

3.2.5.1 Adaptive Management

The Jlm Eord Creek Watershed Restoration Strategy (Appendm H) developed with assistance
from theé WAG identifies restoration activities and best management practices which will ensure
progress toward criteria attainment. This strategy provides the framework for the
implementation plan which will include a high level of project detail. The Jim Ford Creek
TMDL is intended to adapt to implementation, allowing for future changes to the loading
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capacity and surrogate measures (allocatlons) in the event_\;hat da;a collection 1lh.§tr\ptes peeded

adjustm 5@%? Gnay. ImEate chatief if plemientqno trhtegies based
on progi il uses and water qﬁfahty cntepg. m,;f:onmltauon w1th the

3.2.52 Assumpn()ns

A rnargm of safety is factored into the temperature smmlatlon methodology Conservatwe
estimates of streamflow, wind speed, relative humidity, and cloud cover were used in calibrating
SSSOLAR and SSTEMP, and in developing the “Percent Increase in Shade” targets for each
subwatershed. A list of assumpt: ns and documented data sources used in calibrating and
running the SSTEMP' Model for éach subv%atershed w1thm J un Ford Creek are shown in Table
27. : _ . : :

Table 27 SSTEMP gaﬁ%ﬁeters

L Paramyér@i

2% |

Relative hunndxty Range from 20% - 40% depending upon Elevation /
' NOAA Climatic Atlas, CRITFC

Windspeed . . 8 mph / NOAA Climatic Atlas

Streamflow Use instantaneous measures,

Perceiit possible sun (cloud cover) | 80% / NOAA Climatic Atlas

3253 Seasoual Vanatxon

Sectlon 303(d)(1) reqmres TMDLs to be “established at a level necessary to implement the
applicable water quatity criteria with seasonal variations.” Both stream temperature and
streamflow vary seasonally from year to year. Water temperatures are coolest in the winter and
early spring mopths. Stream temperatures in this watershed exceed the Idaho water quality
criteria pnma,nly in mid summer (July through August). Warmest stream temperatures
correspond 6 areas with prolonged solar radiation exposure, warm air temperature and low flow
conditions. These conditions occur during mid summer and lead to the warmest seasonal
instream temperatures. The analysis presented in this TMDL represents mid-summer conditions
when the controlling factors for stream temperature are most critical.

Lt
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The targets, load capacity, load anaf?ﬂlss load allocation, and margin of s;“ ¢
conditions are descnbgd below For 51mp11c1ty, Ihe techmcal d eta.ll s of this adalys

Two State surface wa.ter quahty sgndards set er “num%n hnuts.@zE &

(IDAPA 16.01.02.200.05) limits floating, suspended, or subm%rged mal er at unpalr beneficial
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beneficial uses (see

incorporate an Explicit 25% MOS. Bauer and Burton (1993) recommend nitrate toncentration
less than 0.30 mg/L, and the U.S. EPA Quality Criteria for Water (U. S. EPA 1986) recommend
total phosphorys levels not to excee%o 10 mg/L in the wa r column of a streamp that does got
drain into a lake or reseryoir to control aquatic growth. T morganfcmtm 1
a more conservative measure than mtrat%at the same target level. TIN was sélected for this
analyms because onl?r the inorganic forms of nitrogen (ammonia, nitrite, mtmte) were measured
in 1998.

Recent nutrient sa:%npl% that included the organic pomoziﬁéf nitrogen suggest that

large fraction of organic mtrogen ‘For example, sample results show that Wilson Creek on
August 18, 1999 contained 0. 021 mg/L TIN, comparable to TIN levels at other upper, reach sites.
Total kjeldah! fitrofen (TKN) was measured at 0.35 mg@ TIn this sample total nitrogen would
be increased 94% by adding the organiic portion. Becm@e vgg@o not yet know which fractions
are used by aquatic growth in this systetn, future nutrient samphng and momﬁ'inng should be for
total nitrogen (TN), including ammonia, nitrate/nitrite, and TN measures. Onge it is understood

what forms of nitrogen are used by aquatic plants in this Sy _tem, revisions to the TMDL should
consider the use of TN as a target instead of TIN. e R OB T

S

Data show that algae is pfesent in Jim Ford Creek throughout the year. Nutrients enter the
system and are stored in sediments and biota. Presently, there is not enough information to
determifie the time frame when excessive aquatic growth i 1rnpa1rs beneficial uses or the ttme

'TIN is used in order to mcorporatc 1998 data. A total nitrogen target should be considered in revised
TMDL to account for large organic fraction.
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frame for nutnent loadmg that causes that growth Dlssolve,cl Onxyge‘%gat it
mdtcate that 1mpamnent is oceurring dunng fhe summertl a%
restricted to this St‘.;astme ntil better mformatlon 1s able g‘:nn%t@
through October For the trient load ana'lysm thé entl d ca

3

implicit MOS. This penod is referred to as the averaging penﬁd The avei‘a%ng penog
defined as the period of time used to estimate the exxstmg nutn%t load. If the allacatlons ln thls
TMDL do not result in meeting the nutrient and dlssolved Qxygen targets"" .

' allocattons and averagmg peuod Shgg?ld be ¢
o ?23{’ R

This analyms provxdes reco@ztnendatmns on ho\ﬁ%x nutn 5

future, It is diffie It to deﬁne this gxsren the av g %la 1e data;
recommendations m: 2y change as new. data bec ava:lab
concentrations should be evaluated on a monthl bams -
provides a mechanism for the | point sources to me:
instream targets deﬁned in this TMDL.

;-.'.' oxygen criteria appheable to eold water biota ai . ‘_ _
qun“FordCreekarefomdatlDPA 16.01.02.250.02.c and di{s _ Appendle
for Water ‘Quality Standards) These cntena are established as targets for the dissolved oxygen
TMDL.§: - . o &

The cause-and-effect relationship between nutrients, water temperature, plant owthand .
decomposition, and low dissolved oxygen levels is well established. As a result. it is expected
that the substantial reductions in water temperature and trient concentrations of Ji im Ford .
Creek, whlch will result from meeting the TMDL targets, will result in u'n:reasedi dtssolved
oxygen levels. Smce there is inadequate information at present to establish a quantitative |
relationship betW@ the nutrient targets and dissolved oxygen, itis necess% to make a key. .
assumption that thy prescnbed nutrient reductlons wxll result in meetmg s dissplved oxygen
target.s H . i

3.3.2 Estunate of Load Capactty

This section describes the nutrient TMDL. load capac:ty estimates. The load capaclty is
established in pounds per month over the averaging penod (ie, April through July) for the
subwateFsheds of Jim Ford Creek. The load capacity is calculated by multiplying the instream
nutrient target and stream discharge. For this analysis, the 50" percentile average daily discharge
for each month of the water year are estimated (see Hydrology Sectxon 2.1.3 for details), and are



LY

£.43

e |

>

€.

S
SRS

E3

3-23

multiplied by the nutrient targets (ie, 0. 075 mg/L TP and 0. 225 mgfL TIN) _;The res‘ﬁlts ﬁ'om
these calculations-are listed in Table 28 and 29 For thc load calculatlon tables rcfer to Appendlx

Table 28. TMDL Loading Analysis Results for Total Phosphorous (units in painds per month)

Subwatershed | Number Load Existing | Existing [ Non-point Waste Non-point | Non-point
. of Capacity | Load Waste _source Load source source %
.| samples# | Load Load Allocation Load Reduction
Allocation Reduction
%ﬂ - e . —_.
JimFord 43 1801 2353 | none 1801 nope 55 | 23
Creek near '
mouth
Winter Creek | 14 161 | 113 | none 161 *| none o | o
downstream 40 593 737 30 563 30* 174 24
Weippe - E - _ . N
Grasshopper 17 233 244 13 144 134 12 5
Creek . , _
upstream 18. | s34 793 | nome 331 none 259 | 33
wﬁppe L '.‘ ..'
Heywood 13 161 | 238 | none 100 nope |, =77 (¥ 32
| Mitewwitson | - 14 198 | 267 { mome | 123 none |, 69 1 26
#= used to calculate the 84th percentile nitrogen concentration over averaging period
* = Weippe WWTP
4 =THS WWTP (no reduction)

The nutrient loadirig from the WWTPs is accounted for in the load capacity. However, load
capacities were not calculated for individual WWTPs because the targets are based upon
instream concentrations outside of the permitted miixing zone.

3.3.3 Estimate of Existing Nutrient Load

This section describes the existing nutrient load estimates. The existing nutrient load is
estimated in pounds per month for April through July for the subwatersheds of Jim Ford Creek.
The 50" percentile stream discharge values are multiplied by the measured concentrations of TP
and TIN (NO3/NO2 + NH3). Due to the limited amount of nutrient data, the 84™ percentile
concentration for each month of the averaging period is calculated and multiplied by the
respective SO percentile stream discharge to estimate the existing nutrient load. The results
from these calculations are listed in Table 28 and 29. For technicat details of this analysis refer
to Appendix J.
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The existing nutrient load from the WWTP is cajculated using the same method used for none. X

e

point séugces. The main dlffergnce i thiat the’ me St d WW.
estimate the 50" percentile flow. The WWTP instréam nutrie
instream load at the downstream monitoring site below the effluent mixing zone. The only

subwatersheds that have contnbutlons from point sources are Grasshopper Crcek and mainstem
Jim Ford Creek downstréam of Weippe (Tables 28 and 29). | (AR

discharge values'ars isEd fe

Table 29. TMDL Loadmg Analysns Rcsults for Total Inorganic Nitrogen (umts in pounds per
month) K

Subwatershed | Number of Load | Existing Exlslmg Non-point Non-point
: | samples# | Capacity | Load Waste ; | source Load | source% 3 .
: : i ' | Reduction Reduct:on h
. |VimFord G| 43, | 4289 | 1016
Creckmear | &5 % | & = | d°¢
mouth TN B &
WinterCreek | 14 | 483 51
downstream 40 1780 - 647
Weippe
Grasshopper 17 700 69
upstream - 18 1601 261
| Weippe .
" | Heywood 13 434 65
Creek
Miles/Wilson 14 595 95 pone 0 ... {. o .
Crecks o ' %
#= used to calculate the 84th percentile nitrogen concentration over averagmg period
* = Weipps WWTP {no reduction)

A =THS WWTP (no reduction)
3.3.4 Load Allgcation

This section describes the nutrient TMDL load allocation scheme. Nutrient loads are aliocated to
subwatersheds to help identify those areas contributing to the cumulative nutrient load. In effect,
for the subwatersheds with no point sources, the load capacity is the load allocation. Typically,
sources are allocated part of the load capacity. Because the majority of the TP load to Jim Ford
Creek is from non-point sources, there are no point scurce oad reductions required by this
TMDL. Table 28 and 29 summarize the phosphorus and ritrogen load allocation and percentage
reductionfot the averaging period, respectively.

Generally, the nutrient load analysis indicates that the TP load of J im-Ford Creek needs to be
reduced between 25 and 30%. The TP load of lower Jim Ford Creek needs to be reduced about

‘load is part of the’ asured';;.;-r:ff

e

%71
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23% to achxeve water gyality standards 0{ thg-{seven su% _
Ford Creek, the greatest (;ontnbutors ‘of phésphorous aﬁ:e E{¢
Creeks upstream of Weippe (Table 28). In addition hosphd

three other sites along the mainstem (Table 28)

a result, the non-point sources are allocated all of the needed nutnent load redgc%%on% For the

two point sources contnbutmg nutrients to Jim Ford Creek, nggloaé reducthggg ieqmred

To meet TMDL requzreménts the point sources need a w, te oad

point source waste load allocation is set at the existing measured m:tnt load,; The “e;ustmg load
is estimated using all available nutrient data, howevgr, theﬁe data ;
the existing nutrierit foad is estimated using 23 samples t over one w £y

rough estimate of the actual nutrient load and will be rev1sed, if needed, using nutrient data
gathered subsequent to the final TMDL. The Jim Ford WAG is implementing a 18 month
nutrient study to quantify the Weippe WWTP nutrient load relative to the instream load. Results
from this momtonng w111 be used to revise the TMDL and develop the WWI?’g‘d@Ghﬁ@

permit.

' Reasonable assirance supports this approach to the numenﬁoad alloeatlo& ;:Theg following

components document the reasonable assurance that the nonpoint sources will able to meet the
load allocations: 1) letters showing land owner commitment to implement BMPs; 2)
identification of funding sources available to implement BMPs; and 3) a monitoring plan which
measures BMP unplementatlon and effectiveness. The Jim Ford Creek WAG in conjunetmn
with land management agencles (ISCC and IDL) have developed a package which : supports the
use of reasonable agsurance in this TMDL. Land management agencies and private landowners,
have submitted letters of support/commitrent to implement best management praenca to reduce
nutrient loading to Jim Ford Creek. The SCC, the Nez Perce Tribe, and the Jim Ford WAG have
applied for 319 _grant dollars to implement restoration projects. In adqun to mosed 319
funding, dollars have been appropriated through the Federal Environmental Quality Incentive
Program (EQIP) to aid BMP implementation in the Jim Ford Creek Watershed .Also, State
funding is presently being pursed to also ensure that nonpoint implementation occurs. Finally, a
monitoring plan will be developed with the intent of measuring the amount and mplementatmn
of BMP and i 1mprovements in water quality.

Given the above mformatlon the Weippe WWTP dlscharge permit will be wntten at then'
existirig.dutrient load. Presently, the WWTP is discharge about 30 pounds of TP during the
averaging period. Data gathered as part of future monitoring will be used to complete a rigorous
loading analysis to determine what percentage of the t ,tal nutrient load is attributed to the
WWTP. Shallow groundwater seepage from the Weippe WWTP was documented to contain
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Idaho water quality rules set instantaneous (acute) and monthly (chronic) numeric linits for fecal
coliform bacteria levels (IDAPA 16.01.01.250.01 a&b). Different standards apply during the
primary contact recreation (PCR) season (between May 1 and September 30) and the secondary
contract recreation (SCR) season {between October 1 and April 31). Recreational designated uses
for Jim Ford Creek and Grasshopper Creelc are PCR and SCR. Table 32 mdlcates the applicable
fecal coliform cntena

Table %2 'cab e Fecal Cohform Cuiteria

500 26100 mL. - at al times % # %ﬁ g%
%00 cf/100 mL - < 10% of samples over 3 days PR
a $50 cfi/100 mL - geometric mean of at least 5 samples over 30 days

May 1-Sept. 30) ¥

Secondary Cofitact 5| <800 cf/100 mL - at all times a o
Recreation (sppli abl% 400 cfu/100 L - <10% of samples over 30 days g ~

‘ : : .| £200 cfuflOO mL - geometric mean of at Ieast 5 samples over 30
LB -..%% days

(cfu = oolony foxmmg umt)

For thxs TMDL, bor.h the instantaneous and goomctnc mean criteria were used to determine daily
and seasonal load capacities, respectively. The geometric mean criteria was chosen instead of the

“percent exceedance criteria due to the limited data. In addition to conservative assumptions, an

explicit margin of safety 0f20% was included to determine the load capacity, as further detailed
“i ;

The Stata of Idaho%as proposed rules that, 1f approved by the Board of H@lth and Welfare and
: oul% replace the recreation contact criteria based on fecal coliform bacteria to

‘on E coli bagteria. This change is proposed because £. cdli is more reflective than

fecal cohform of direct contamination from feces of warm-blood animals and thus considered to

be a better indicator of potential human heatth risks involved in the water’s recreational use.

The U.S. EPA recommends E. coli be used as water quality criteria for pathogens (U.S. EPA

1986). Since this proposed rule is not in effect, this TMDL is based on the existing fecal

coliform rule. However, a loading analysis based on £. coli was conducted for comparative

purposg:s_’fa‘t}d resuits are presented in Appendix L

Appendix [ also provides a condition assessment that summarizes the fecal coliform and flow
data that will be used in the load analyses, trends associated with that data, and critical
conditions.
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3.4.2 Instream Load Analyses

calculations bas,ed on instream fecal coliform and flow gata -
This load analysw considered seasonality given it was based ¢ on PCR season. It evaluated both
acute and chronic criteria. A margin of safety is addressed through choice of conservative
conditions fo% thc lpadm analysxs as well as an explicit margin of safety u?sed to the load

capacity.

A P

3.4.2.1 Important Assilmptions '

Existing loads are based on instream measurements. ‘This can underestimate the load to the
stream since assimilation or processing of poliutant loads usually occurs between the pomt of
entry to the water and tge point its quality is-monitor¢gd. This is particularly trug :
which are hvmg orgmuﬁnm ‘subject to die’bff once they lea% their sourc% On he othier harﬁ
ignoring assimilation can overestimate instream concentrations given actual source load
estimates. A constant die-off rate, and thus constant measured fraction, is a smphfymg :
assumption made here that allows proceeding with a quasi-mass balance loading analysm

Because a daily flow record could not be generated, it is assumed that the flow estimates based
on the limited sampling data are representative of overall variablé flow conditions. This |
generalization either underestimate - (if flows are much higher than represented by sampling data)
or overestimate (if flows are much lower than represented by sampling data) of loads. For the
daily load a.nalyms where the same flow was multiplied by data concentmn&ons for the existing
load estimate and multiplied by target concentrations for the load capacity,” the estimated load
reduction is not dependent on the flow. For the chronic load analysis, however, flow estimates
affected the overall load reduction estimated during the PCR season.

Comprehensive bacteria sampling data were only available for 1998. Consequently, it was
assumed that 1998 conditions are representative of the general bacteria levels and locations
conditions in the wafershed over time. It is assumed that the dates sampled are representative of
a range of flow conditions and concentrations, such that a geometric mean based on the existing
data is similar to the geometric mean if more were data collected in the same period. At the
sample location with the greatest sampling frequency during the PCR, only 17 of the 153 days in
the PCR season were sampled, or 11%. The PCR geometric mean criteria is based on a minimum
of 5 samples taken over a 30 day penod ‘Some of the 1998 reconnaissance samples were
collected less frequently than this minimum.

Some bacteria can multiply in the water column under extremely favorable conditions (called
aftergrowth), such as in systems rich with organic sediments, especially estuarine mud. This
analysis.assumes that instream bacteria levels are attributed to sources and not to aftergrowth, a
conservative assumption.
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| mulitiplying the. 95% percgnt;le ﬂows by acute cnten

For each statjon, the maximum ar;d rnigimum fecal colifor c
the data set used for load analyses t,o remove outhers” and -

of conservatlsm Esnmated load

the loading capac:ty For comparatwe pmposos, a oalculgéxon of ghe loa%reduqt}li S nt
meet the 500 cfu/100 mL were compared to the load reduc ons needed to meet th
conservative 400 cfu/1 . .

collected in a month. - For example, in  August and September, only one sample’ :
upstream of Weippe. The geometric mean for those months was the conoontratlon of that one
sample. . . .
. tom o
To estimate ﬂows representatwe of the samplmg months at each statxon | .
calculated based on Tlow esti F‘or the date sampled. smg avexage flaws
geometric mean adds's b ervative step to the e
calculated for the month regardless of the number of
two sites, Hio stiff readings 'were taken in Scptember
were estimated based on August flows and the mmulated hyd.rogaph dgscnb%d m'Aﬁpendm I.

An exphclt addmonal margin of safety was included by ta?getmg an instream geometnc mean
fecal coliform concentration of 40 cfu/100mL. This 20% margin of safety, or a 20% reduction in
load capacity. For comparative purposes, a calculation of the load reductions needed to meet the
50 cf/100 mL were compared to the load reductions needed to meet the more conservative 40
cf/100 k.., : '

Given the uncertainty of the flow estimates, an addition=1 analysis was perforriiéd based on
comparing the geometric mean for ali data during the PCR at each site to the 40 ¢fu/100 mL
criterion. Finally, to test the choice of analysis based on the PCR instead of SCR, a loading
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analysis based on the SCR geometric criteria was conducted usmg the same rnethodology as thc
PCR loading analysis :

or FCxQx7, 33*10° c@/month cﬁl/month _
: , % £y ,eg,zg«g %@x ; %é %«

Because the ;ralues ai'e so large, all the valges for cﬁ!/day y

3 423 Results of Instream Loading Analysxs

Table 33 provxdes the estimated daily loads, load capacities, and load reduciio%ﬁs for the PCR
season. No esti tes are prowded for Mxles Heywood, and Wmtu- Cree.ks due tbg lack of
the cntenon

m Welppe Miles, and W’mter Creeks but not at the other locations. Addmg
the 20% MOS increased the estimates of needed reductions from 68% to 74% for Miles Creek
and 34% to 47% for. Winter Creek.

Table 34 prq,yldes the estimated seasonal load, load capacity, and estimated load reductions
using the dl%l ethodology described previously. Results indicate that load reductions are
necessary at plmg locations except for the mouth. The greatest reductions is needed at
upstream of Weippe and the least reductions is needed at fhe mouth of GrasshOpper Creek.
Because of substantlal reductions already needed to m@et 50 cfu/100mL, meeting the 40
cf/100 mL Juires only margmal increases in percent logd reduction. 4

e
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Table 33 Results of Daily Load Analysis
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" site 95% FC; lik, Existing Logd oL %%Oad ;’%/f Load
LR cfu/100mL | - Load, Capacity, Regucnon ‘Redaction
(befu/day) | (befu/day) | w/é MOS | - wi20%
. £i3 MOS
7 = TS A T
Mouth of Jim 69.7 16 144 827.1 None
Ford ¥
Downstream 267.5 14 267.6 400.2 None None
of Welppe ' o
' 444 17 | 336 302.6 Nane 10%
: *% §§sz ) ; :
11 66.5 175.7 ‘Nome .| None
; : %
Miles/Wilson 11 NA NA 68% 74%
Creeks
Heywood 348 | 11 NA NA " None None
.+ Creek ’ .
Winter Creek 756 11 NA NA 34% 47%
(FC = fecal eoliform, 1 = mumber of samples, befu = billion colony forming wnits, MOS = margin of safety)
Table 34. Results of Chronic Loading Analysis
. Site PCR PCR Load % Reduction Percent
K Load, befu Capacity, without | Reduction with
, . (befu) Margin of 20% Margin of
i Safety Safety
" Mouthof imFord | 6,300 8,570 None None
“ Downstream of | 4,39 2310 ° 34% 47%
4% Weippe
Upstream of Weippe - 8,020 1,470 77% 82%
Grasshopper Creek 1,270 850 17% 33%
Miles/Wilson Creeks | 5,990 1,790 63% 70%
Heywood Creek 3,880 1,460 53% 62%
Winter Creek 3.920 1,480 53% 62%

(befu - billion colony forming units)
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To examine the influence of flow estunates on the chrong:

calculatggl bas
cfw/ 10

4'-.

crl enomN

alysis, the foad re
on Wp?ng the georqe‘tnc megﬁ duyritig ¢ e PCR at each sne;.p the 40 S
ductions ate eéded at the moith under both scenarips. Estimated

reductions afe within 10% of each pthe'i- under these two scenarios for the Grasshopper
Heywood, and Winter Creek stations. For the stations downstream and upstream of Weippe,

approximately 20% less reduction is needed without flow considered, probably given the higher

flow estimates at these stations compared to the tributaries. For Miles Creek, the stimated

reduction is greater without flow considered than with flow considered, probably because of the

very high concentra.nons that occurred during low flow months (July, Aug, Sept) in the PCR.

Table 35 Estlmated F ecal Cohform Reductmns

g3

Site ; B Reduétlon with flow |; Reductmn without flow
: considered consndered red
Downstream of Weippe |+ 47% 18% B
Upstream of Weippe 82% 63%
" Grasshopper Creek 33% 30%
Miles/Wilson Creeks - 70% 50%
%" Heywood Creek 62% 3% .
T Winter Creck 62% 73%

The load capacity of Grasshopper Creek is much lower than the other tributaries, which would
indicate that flows at Grasshopper are less than those of other tributaries. However, based on

drainage area, it would be expected that flow of Grasshopper Creek would be higher, as predicted

in the Horn (1987) analysis (Appendix I). The major difference was in the average flow
estimates for May 1998 (9 cfs based on the 1998 data and 58 cfs based on the Hom analysis.)

~ This lower flow dtugle for May lead to the lower load capacity in the PCR season. However,

the analysis without flow data just comparing the criterion to the geometric mean during the PCR
season provides close results in terms of load reductions to the analysis based on the 1998 flow

estimates (30% vs. 33%, respectively (Table 35)). Since it is the load reductions that set the
stage for implementation, the results for Grasshopper Creek are considered acceptable for the

TMDL. Certainly the aberration observed for Grasshopper Creek lend yet more emphasis on the

importance of having adequate flow measurements and estimates for TMDL implementation

monitoring.

b as

e
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" In 1991 a drainpipe was installed under the lagoon #1 to provuie dramage fbr spring wat

levels are greater than’ those needed to address acu
where the estimated needed reduction is 74% under dmlyl
These percentages are close €no gh .

20% Margin of Safet
Mouth of Jim Ford .None
Downstream of Welppe - None

MllesIWﬂson Creeks _ 74%
Heywood Creek - - None

Winter Creek | - 47%

3.4.3 Load Analysns for P_pint Sources ‘%
3.4.3.1 Weippe WWTP and Underdrain
Underdrain B

-
»"P ak

Although the underdrain was designed to convey groundwater, it also conveys wastewater. AS a
part of the TMDL, the underdrain was evaluated as a sou «ce of pollutant load to Grasshopper
Creek using the limited sampling conducted in 1999. Based on the available sampling data
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presented in Table 37, the underdrain was determined to be a contributor of fecal coliform to

i SI13!99

i% 722099

on those sz mplin :dates’w‘as 0.5 cﬁ: During the PCR season, S dmcharge samples were collected
had a geomettic m,'gan of 28 ¢fu/100mL; discharge on those sample dates averaged 0.2 cfs.

Data from uTt:ple yeats was gvailable for WWTP dxscharge since the City of Weippe measures
flow daily and fecal coliform once a month during the discharge season. For the months in the
PCR season when the WWTP discharged between 1993 and 1998, the average monthly discharge
flow was muitiplied by the monthly fecal coliform level provided on the City’s monthly Daily
Monitorifig Report (DMR) and the conversion factor to determine monthly load.. The monthly
loads were then summed for the PCR season. The same method was used to determine what the
load would have been in these years had the fecal coliform level been at the permitted level of 50
cfuw/100mL. The flow is an average of daily discharge flows; however, the bacteria level is that
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measured in a sample collected once 2 month by the City. An assumpnon Wwas m gde that this -
level ig representative of the average. Anot &r %ssumpnon is that if dxscyg;;ge oigurrd c}unng
the month then it occurred dunng the wholg omh which is not alwa; 2 his adds
conservatism to the load estimates. Fmally,%nads ﬁere also calculated bbed on’> § amhples of the
discharge taken in 1998 during the PCR season using average ﬂow and average cal coliform
concentrations. Table 38 presents results of all thesc analyses CoE .

Table 38. Fecal Coliform in Weippe WWTP Dtscharge DunngLPCR Seaso

Year Number of Load Based DMR
Months * Data _
| : L - cfu/PCR season)
- 1993 3 5227 g
1994 © 2 995 F iy
1995 - 2 38 o |
1996 2 47 201
1997 1 74 18
1998 - DMR 2 - 33
- Average - 2 235 4
‘1998T™DL | 15.5

befir = billion colony forming units; DMR = Daily Monitoring Report, PCR. primary contact mcruuon

For consistency purposes, the existing WWTP load and load based on pemutted lev ’Is used in

this TMDL analysis were those generated from the 1998 data set during the PCR (1%5.5 and 19

cfu/100 mL, respectively). Those values are less than 1% of the chronic load capﬁclty durmg the
PCR season generated at downstream Weippe (refer to table 34),

¥

e
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3.4.3.2 Timberline ngh School WWTP

mberiine 1gh §chool WWTP is cuﬁefi‘tly perm ) 1
Fh duy _n% the PCR Unlike the Wei ppe WW this facnlxty ﬁ’@trmt i$n ﬁw se%%

th in GrgsshOpper Creek Based on the DMR report th%gmsc arge asonis
vanable a,s i 'dlcated m table 39 . g % o

1998@% e % L Mayand July VBB ] e oy R
May, July, and Sept sod b « s
No dlscharge in PCR :
# © June, July, and Sept.- =
May
-‘May and June

Fecal coliform ?’s not sampled for monthly DMRs; consequently, the only fecal coliform data that
could be used in the TMDL was 1998 data. Flow is measured once a month during discharge
months. Dis measurements (43 measurements) taken between 1990 and 1998 averaged
.003 cfs; this average did not vary significantly just using flow data from the PCR season (:002
cfs). For the load analysis, two approaches wers evaluated. In the first analysis, the average flow
was multiplied by the average concentration during PCR and load was generated for two months
discharge at these levels. In the second analysis, this average flow was multiplied by the
permitted discharge limit of 50 cfu/100 mL. Table 40 presents these results. Due to the very low
discharge, the load i5 very low and represents approximately less than .001% of the load capacity
at the mouth of Grasshopper Creek--the contribution to the load from the Timberline High
- School dsscharge is basxcally insignificant.

Table 40. Esnmatgd Fecal Coliform Load During PCR
from Timberline High School WWTP

Average | Load Based 1998, |  Load Based on
Flow, cfs | (bcfu/PCR season) Permitted Levels,
{bcf/PCR season)

003 ... o1 0.22

L
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_assumption is conservative smce more assumlanon will oceur than that demonstra
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This section dnscusses how the Jim Ford Creek WAG decide gl
among the subwatersheds and various sources of bacteria in
loading analysis that is the basns of the fecal cohform bactqna
capacities to be allocated among point and nonpom%tources Allecaﬁ
areas of the watershed where water quality criteria are exceeded.
allocations will be set at the mouth. The amount th_%t can be 2 oca ed
load capacny 1dent1ﬁed in Table 34, whxch also lists the p rcentage.

whether any f furth
estimated reducno

1) The reduction in bacteria levets between the upstream and dgwns
on mainstem Jim Ford Creek was calculated by determining the ratio bet:

downstream of Weippe and the total load of upstream of We:ppe,

Wexppe 'WWTP oombmed This ratio was 47%.

Miles/Wilson and Heywood Creeks are reflected in the load at upstream of Weippe.

distance from upstream of Weippe than the distance between upstream and downstream of
Weippe. 50% of the combined loads of these tributaries represented 60% of the loa% calculated
at upstream of Weippe.

%5 '-&5% : R
3) The needed reductlons were apphed to the loads at the tributaries a
multiplied by 0% to represent the portions of the reduced loads tha

the upstre@ of \gmppe%ocgmn ':i;'i R

which is the portion estimated to come from sources
Creek but not the headwater tributaries.

5) The,,tesult of step four (4,710 befu) is the load estirfiated at upstream of Wﬁae%)pe wuh
reductions of the tributaries considered. A percent difference between 4,710 befu and the load
capacity of 1,470 befu at upstream of Weippe of 69% was calculated. This represented the
reduction needed from sources in the upper watershed taat drain directly into Jim Ford Creek and
not into its tributaries.
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To answer the question as to whether additional reductions are needed between upstream and
downstream of Welppe the load capaclties for Grasghopper EgﬁCr ck and upstres

added tg th 4 __aclty for the W i‘pﬁe W:i}g{ TP dis
dxsch&% f%?! tnontk gtotaﬂ%/ of 2 3 fuﬁ 3
f_2 310

downsteam of' f mile
predicted that Io Qd capacrty at downstr‘eam of Weippe will riot be exceede Sty
reductions accomiplished in the upper pomons of the w %ershed %Tabl 41 sun'fmanz
of this analysi§ ax;d identifies the load capacities | ;ha; can be allocg;ed a.; %gtlcgl target mé uriﬁg
points in the watershed Because of the lack of m‘mpm t source sect _ﬁ 1%fonnanuﬁ the

ey sﬁ%ﬁf

cfu/seaon
1470
850+ 3% | #i

.....

For the ‘ﬂ?Velppe:.s :
permitted Limits

reasonable ass e Lpat the nonpoint sources reductions will be implemented to meet the
prescribed load allocations. For the Jim Ford Creek TMDL, bacteria load re luctions from
nonpoint sources will bg achieved through a combination of future efforts beinig i‘;)posed by

State of Idaho, Nez Perce Tribe and Jim Ford Creek Watershed Advisory Group as detail in
Section 2.43.

Table 42 represents the final location allocations selected by the WAG. Furtheranalysm of the
proportionate contribution among the various nonpoint sources will evaluated during the
implementation phase of the TMDL
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Table 42;" Final Load Allocations % .~

5 Berﬁhnt

: Site, % | PCRLOAD |[: P
] {bcfu/season) Reduct:on
Upper Jim Ford 4710

1270 850 | LA-850 420 33%

Timberline «
High Schost
WLA - 0.22! _
Miles/Wilson 5,990 ' 1,790 : - 4,110 70%
Creek
Heywood Creek 3,880 1,460 2,420 62%
Winter Creek 3,920 1,480 2,440 62%

befu - billion colony forming units; LA = Load Allocation; WLA = Waste Load Allocation

3.4.5 Seasonal Variations and Margin of Safety

Section 303(d)(1) requires TMDLs to be “established at a level necessary to implement the

“applicable water quality standards with seasonal variations.” Thus, the analysis must be

conservatively based to address seasonal peaks, if any, that might occur in pollutant
concentrations. This TMDL addresses seasonality by basing the load, load capacity, and load
reduction estimates on the PCR season. This is a conservative approach since this is when the
most stringent criteria apply and when the highest levels of fecal coliform concentrations
occurred. This*conservative approach is believed to result in protective allocations which
account for seasonal peaks in bacteria concentrations, to the extent they are known given the data
availabie.

Uncertainties inherent in developing the bacteria TMDL include: 1) lack of specific data on _
contribution of various nonpoint sources of bacteria; 2) lack of understanding and data on
bacterial population dynamics; and 3) lack of comprehensive flow and concentration data.

Using {H€ FCR as the basis of the TMDL provides a m“argin of safety since the water quality

'The Waste Load Allocation (WLA) for both WWTPs is based on discharge at the
permitted level of 50 cfu/100mL during the PCR.
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criteria during this time period are lower than the criteria for the SCR season. A MOS was bullt
into the daily load analysis in usnng 95% flow and 9;5 s:onccptra,uon ata, A

into the chromc Qad analyms by usmg average flows | i 8t btricn

additional 20:5, ki é;%[os inclyded both daily ,and__c ,
were 20% lower thad $pplicable r * The Jim ¥ :
as 2 maximum MOS and that with more éomprehensn?é data MOS will bc teducedina  °
- revised TMDL. The further load reductions this reqmres are small in comparlson to the la:ge
" reductions requlred wuhout this extra MOS ' N cE
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ides requlrements for publlép 1
)andW' TS edAdv:gory

selected for the WAG were recommended by the Clearwateg
from the local community to represent specific stakeholder
1998 when IDEQ entered into 2 Memorandum ongreemen Wi

hl T o f f M
provided input and advice to the three implementing agencles throughout the development of the
TMDL. Activities included reviewing the TMDL regulatory framework; conducting watershed
tours and publi meetm_gs - and participating in the CWE Assessment pro;ect. The WAG has
provided }Mmput on a myriad and multitude of TMDL related reports and activities,
achv:tles, watershed eondmons, pollutadt sources and eonh'ol efforts, -

The WAG has assisted greatly in the development of the Jim Ford CreekTMDLandtheir input
is reflected in many portions of this document. The group has provided the community’s
ive on appmpnate etshed management actions through cooperative dlSGllSSlDllS of

ﬁxmppomve of the temperature
bed, and acknowledges the time and effort put into its preparation.

are predictions derived from a model, and the WAG would like to
ill not reduce stream temperatty l@ the watershed to meet State
canyon.

The WAG does not believe the 9°C criteria in the lower canyon is attainable no matter what
practices are-fmplemented in the watershed to try to achieve it. In fact, we doubt the temperature
of this stream was ever that cold. The WAG questions how stream water temperature can be
reduced to 9°C when groundwater from springs entering the stream is already 12°C.
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The WAG recognizes that stream temperature in the watershed can and _sl_;oui‘d be reduced, and -
would measure success as an improving trend rather thari attainment of thé riteria. ‘-*'All effor '
made to achieve this goal should be economlcally fea31 e, ret mmg _affec ,e‘_ :

resources expended.

prellmmary and a more detailed sediment soiirce analyms will be comp’[eted nexﬁré%r with the 3
assistance of Potlatch and Idaho Department of Lands personnel, as rcﬂected n sectxons 2 23.1
and 3.1 of the TMD _ >

WAG Comments on Bactena TMDL:

“The WAG conslders the 20% margin of safety to be a maximum and that wnh morc S
comprehenswe data, the margin of safety wnll be reduced in a re\nsed TMDL. Althgugh the

'mplmnmmnm : e
4.2 Public Comments

The Jim Ford Creek draft TMDL was available for public review and comment from Monday,
November 22, 1999 through Tuesday, December 21, 1999. Notification to the general public of
the opportumty to’‘comment on the draft TMDL was made in the Orofino CIearwater Ihbune,
(November 22 1999). Copies of the TMDL were sent to each of the Jim Ford Creck WAG
members, members of the Clearwater BAG, and members of the Jim Ford Creek TAG, Copies
of the document were made available for review at the IDEQ Lewiston Reglonal Ofﬁce, NPT
Water Resources Division Lapwai Office, U.S. EPA Boise Office, Welppe City lerary, .
Clearwater County Soil Conservation District Orofino Office, IDL Kamiah Office and Welppe
City Hall. A public comment meeting was offered upon request. Appendlx J prowdes 8
‘summary of the comments received during the public comment period and responses to those
comments that identify changes made in the draft TMDL as a result of public comment.

b
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. "Floating; Suspended, or Submerged Matter. Surface waters bf the State shall %e free' from

'w-'bleshmegrowthsorothernmsmceaquaucgmwthslmpamngdeslgnated be

The following water quality crltena are apphcable to the beneﬁclal uses '
Creek watershed for the pollutants of concemn listed on the 1994, 1996 and 1998 § 303(d) llsts

IDAPA 16.01.02.200.02 o FRR i
Toxic Substances. Surface waters of the State shall be ﬁ‘ee of toxic substances in ¢ ncentratmns
that impair beneficial uses. These materials do not include suspended sedlment produced asa

result of nonpomt source activities. R
IDAPA 16.01.02.200.03 3 TR T
Deleterious Materials. Surface waters of the State shall be e from
concntratxons that may impair deslgnated beneﬁclal use

s%e =

IDAPA 16. 01 .02. 200.05

R

floating, suspended, or submerged matter of any kind in concentrations causing m;;sance or

objectionable conditions or that may impair designated beneficial uses. This matter does not
include suspended sediment produced as a result of nonpoint source activities. '
IDAPA 16.01.02.200.06 IR A
Excess Nutrients. Surface waters of the State shall be free from excess nutr_l s that cap cause

IDAPA16010220007 - TR ;
Oxygen-Demanding Materials. Surface waters of the State shall be free from oxygen demandmg
materials in concentrauons that would result in an anaerobic water condmon '

IDAPA. 16.01.02.200.08

Sediment. Sédiment shall not exceed quantities specified in Section 250, or, in the absence of
specific sediment criteria, quantities which impair designated beneficial uses. Determinations of
impairment shall be based on water quality monitoring and surveillance and the information
utilized as described in Subsection 350.02.b. Subsection 350.02.b generally describes the BMP
feedback loop for nonpoint source activities. _

IDAPA 16.01.01.250.01.a

Primary Contact Recreation: between May 1 and September 30 of each calendar year, waters
designated for primary contact recreation are not to contain fecal coliform bacteria significant to
the publlc health in concentrations exceeding:



iy b 500 colgny fopmi i

units per.100 :flL at any tl% “% and ;T‘"T' ;
I

iy F %s}g :
fonﬂmguni /100 m)
daypenod and

¢ o~
- St
R OWE

R In 200/ 1 OQ -

IDAPA 16.01.01 253x orb # |
Secondary Contact Recreation: waters demgnated for secondary contact recreauon are not to
contain fecal cohfoxm bactena sngmficant to the pubhc health in concentranons exceedmg

takenoverﬁthmydaypenod,and *} BT A @ i : ks

iii, A geometric mean of 200 colony forming units/100 mL based on a minimum of five
samples taken% rex a thirty day period.

IDAPA 16.01.01.250.01.c

i Contact Recreation: All toxic substance cntenasetforthm40CFR

), € n D2, rgvised as of December 22, 1992, effective February 5, 1993 (57 FR
nber 22, 1992)"° 40 CFR 131.36(b) (1) is hereby incorporated by reference in the

mannerprovxdedmsubsect:onzso 07; provided, however, that standard for arsenic shall be 6.2

ug/L for Column D2 (which constitutes a recalculation to reflect an approprmte bloeoncentratlon

factor for fresh water). .»«x%ﬁ e

IDAPA 16.01.01 25092 <
Cold Water Blota waters designated for cold water biota are to exhibit the following

conicentrations exceedlng 6 mg/L at all times.

ii. Water temperatures of 22 °C or less with @ maximum daily average of no greater than
19°C.

iii. Ammonia - refer to formulas and tables in rules for one-hour and four-day ammonia
criteria that are pH and temperature dependent.

iv Turbidity below any applicable mixing zone set by the Department, shall not exceed
background turbidity by more than 50 NTU mstantaneously or more than 25 NTU for
more than ten consecutive days.



- IDAPA 16.01.01.250,02.d sz %43 3
Salmomd spawnmg ﬁaters desxgna ed fbr sajmoni(

Lol \' (2) Onaﬁgy i1 1th ¢ l
wr saturatfon, wmchever is greater.

(L]

(2) Four days average concenu'atlon of un-lom_zed aminonia is no( to
i ‘ deﬁned at Idsho Department of Health ang%g]e_ fare

£
i

- iv. Unlm mocﬁﬁed for sxte—specliic condmom ﬂ:lp time pmods fbr
- and mcubatxon in Table 2 apply for the mch L spbcles

-

L



Chinook salmon (summer) . Aug 15 - June 15
Sockeye salmon (fall) i Sept15-Aprl15;
Sockeye salmon CoE Oct 1 Junel
Steelhead trout ‘Feb1-July15
Redband trout ' - Mar1-July15
Cutthroat trout Aprl-Augl
Sunapee trout .

Bulltrout % ~ . %

, AP&;
'-Octl June 1
Octl-Aprl
CAprl-hulyl

I. All toxic criteria set forth in 40 CFR 131 36(b)(1), Column Dl rewsed as of .
December 22, 1992, effective February 5, 1993 (57 FR 60848, December 22, 1992) 40
CFR 131 36(b)(l) is hereby incorporated byreferenee in the mannerprowded in

Subsection 250.07 provided, however, the standard for arsenic shall be point zero two
(0 02) ug/L Tor Columnn D1 (which constitutes a recalculauon to reﬂ an appropriate
- on factor for fresh water).

ii. Radwaeﬁ%e WS or radloactlvxty not to exceed concentrations speclﬁed in Idaho
Department of I-fealtk and Welfare Rules, IDAPA 16, Title 01, Chapter 0,8, "Rules
Goveming P%bhc Dnnkmg Water Systems.” s

E-:’?:‘f?.s
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APPENDIX B JIM FORD CREEK HABITAT SUMMAR

Prepared by Ann Storrar
Nez Perce Tribe Water Resources Dmslon
3/3/99

B
B

Data Source:

Tim Ford Watershed was surveyed (1,817 meters total) by the Idaho Dmsmn of Envxronmental
Quality and the Nez Perce Tribe using the Beneficial Use Reconnaissance Project (BURP) -
techmque in 19 locanons in 1995 (3 sxtes) 1997 2 sxtes), and 1998 (5 sites). Site 5- Jlm Ford

tence thh eadow Creek, were located on mainstem Jim F ord Creek below the 65 foot
waterfall. Sites located above the fails included: Site 1- Grasshopper Creek; Site 7- Heywood
Creek; Site 8- ston Cregk Site 9- Winter Creek, Site 6- between falls and hydroplant, Site 4-
Jim Ford Creck stream 6f Weippe, and Site 2- Jim Ford Creek upstream of Weippe. Site
location descriptions are included on the attached data summary sheets and shown on Figure B-1.

Significance and limitations of stream habitat data is discussed below. Reference standards were
compiled from the literature and state and federal agencies to provide a basis to interpret data. In
many cases more than one reference is presented for a parameter. These resources are detailed

following this summary, These standards also are pertinent to the parameters evaluated in the

R1/R4 Stream Survey Data Summary provided in Appende E.

Large Woody Debris

Description of Data: In the BURP method, all large woody debris (LWD) greater than 10 cm in
diameter and 1 m in length is counted within each stream reach (IDEQ 1996). Diameters and
lengths are not recorded, however, and the wood count is not delineated into numbers of pieces
as single, aggregates, and root wads, making the BURP LWD count not directly comparable to
the Overton et. al (1995) natural conditions database or INFISH/PACFISH._

Results: All sites contamed insufficient quantities of LWD as-compared to INFISH/PACFISH
standards. However, only the minimum LWD volume is available to compare to this standard, as
diameters and lengths are not recorded in the BURP methodology. The majority of sites
contained less LWD as compared to the Overton et. al. {1995) natural condition streamns with the
exception of Site 3 (canyon immediately downstream of Meadow Creek); Site 8 (Wilson Creek);
and Site 10 (at Nez Perce Tribe reservation line). These 3 sites had amounts of wood similar to
the natyral condition streams.
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streatnis By increasing habitat cgmplexlty :
flow and climatic conditions (MacDonald €f al. 19%1) In additi
for organic material which can provide the ﬁulk of e energy for th
absence of woody debris, organic :matenal a:n
(MacDonald et al, 1991) Smallerstreams haye

bedrock substrates (Overton et al. 1995) aige wood has be !
meandering, bank stability, variability in c ] dth, an ‘and stabi avel bars

srtonl et al. 1995). Bilby (1984) deterp s
Washington were ass§mated with whod; And Mainville et al. (1985) fo
series of small streams i the Idaho Pankanidi¢ Were wood gssdciated
Research has shown a direct relationship between the amo&t of L

due to’ subjeetmty and the visibility of pieces buried in aggregatee, h- -4. c pstrate and

“hidden by vegetation. Overton et al. (1995) states that there isa thh range of natﬁhl vanabxhty
-and sa%phngenorappemto be high. : L

Canopy Cover

Canopy cover evaluated by the BURP methgdology and compared to Plaﬂnn et 89), was

below optimal for 6 of the 10 sites surveyed. It was within the optimal range for S;ﬁ'.“ 5 (mouth);
Site 6 (downstree.m hydroplant); Site 10 (Nez Perce Tribe reservatmn line); and S:ﬁ 8)§(Wllson
Creek). i

%,

Descnptlon of Data: This ratio was calculated by dmdmg the length of pool Kkbltat%y the
length of riffle habitats. As longitudinal habitat delineation is not a part of the_B .
methodology, this ratlo was extrapolated from available information. * :

Results: The pool-nfﬂe ratio ranged from 0.0 to 0.7 (mean 0. 2) for the 10 surveyed sites,
indicating.reaches dominated by riffle/runs with few main channel pools. Generallf aratio of 1
is considered optimal (MacDonald et al. 199 1) and IDEQ considers a range of 1 to 3 as optimal.
§' f“ﬁ” i
Significance: The pool / riffle ratio may be used to pradict the streams capabxhty of providing
resting and feeding pools for fish and riffies to produce their food and support their spawning
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subsurface flow perme:
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streams, riffles and pools ) ybe difficulto dxscem, and are replaced by cascades and pocket
waters (IDEQ 1996). MacDonald et al. (1991) state that habitat unit surveys may be relatively
msensmve to land use practmes A small amount of sednnent may sxgmﬁcantly alter the bed

' ébut ngt alter i i

t 1

Description of Data: The BURP methodology utilizes the Wolman Pebble Count procedure to
determine sn_:bstmte composition. For the analysis in this report, fine sediment refers to particle

rinanf particle size determined by the Wolman Pebble Count i is represented

in bold and re 1 to-as the *D50" in the Summary Data Tables. The "D50" particle size occurs
in the size cl here 50 percent of the substrate particles have a diameter less than the D50

diameter. A de ""'e in the DSO size is generally interpreted as an adverse effect

Results: Percm ﬁnes (<6mm) as determmed by Wolman Pebble Counts are . high, well agﬁove
20% for all Wne sites (values range from 44% to 100%). Canyon sites beginning §immediately
downstreant of hydfoplant (BURP sites 3, 5, 6, and 10) are 'tgn the optunal Tange..
gﬁ%‘%%y%% 8 %%%«%%
Slgmﬁcance. particle size of the bed material dlrectly e ﬂow resistance in the
channel, the stab:hty of the bed, and the amount of aquatic habitat (Beschta and Platts 1986). In
addition, the size of the bed material controls the amount and type of habitat for small fish and
invertebrat€s*" If the bed is composed only of fine materials, the spaces between partmles are too
small for many organisms (MacDonald et al. 1991). The greatest number of species are usnally
associated with complex substrates of stone, gravels, and sand. Coarse materials provide a
variety of small niches important for juvenile fish and benthic invertebrates (MacDonald et al.

r
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1991). The mix of coarser particles in riffles has been shqwn to provide thc ric} st aquau jnsect
habitat (Gbrdon et al. 1992). Numerous studies (Brus%en 4nd Prather 1974% Bj otfin 1977; ‘and
Hawkins 1983) have shown reduced invertebrate abimdance w1th fully embedded stre bed
particles (Meehan and Murphy 1991). Cummins' (197 llterature review’ undno smgle factor
with greater biological significance in the stream than channel substrate (Beschta gnd Platts
1986). Salmon and trout have evolved and adapted to the natural size distributions of channel
sediments utilizing them for food and cover; and it 1s believed that no single size pwle-sge
group will create the ideal environment for all phases of salmonid growth and survwal§ The
optimum spawning substrate mix appears to be gravel containing smali amounts of fine..: . .
sediments as well as small rubble to support egg pockets and guard against bed erosion from
floods. {(Beschta and Platts 1986). Fine sediments in spawning substrate h@ye qgl :shown to bea
major cause of embryo and larval mortality. Survival is high only if the e@gs
supply of dlssol\é& ygen, an adequate flow f water ) >
and necessary flo remove metabolic wastes (Beschta and Platts 1986). Perc
of swim-up fry bas also been shown to be reduced by fine sediment (<6.35mm) b
researchqrs (Bjornn and Reiser 1991). When particle s sizes less than 6. 35mm exceed 20-25% of
the total substrate, embryo survival and emergence of sw1m-up  fry is reduced by 50% (B_]ornn
and Reiser 1991). Earlier studies by Bjomn found that riffles with less than 20% fine sediment
supported salmon fry emergence of approximately 90%. Improper agncultural forest harvest,
road building, and grazing land management practices all tend to increase erosion and sediment
dehvery rates; In addmon, there is some evidence that an increased deposition of fine sedm:ent

bedload

may be delayed when the mtemtltlal spaces are filled with fine sediment, and

~ the reduced:ﬁ'equency of bedload transport allows for fewer opportunities for fines to be washed

out during high flows (MacDonald et al. 1991)

Limitations: While the Wolman Pebble Count is useful for charabtenzmg the substrate overall,
it is not the preferred technique for fine sediment analysis, due to individual samplmg blases
RO P T a
o ,;g : Lﬁ T

Fish Density

Results: gord Creek rmnbow—steelhead density of 0. 02hn2 (Kucera 1984) was the lowest of
10 NPT reservation tributaries to the Clearwater River sampled (values ranged from 0.02 to
0.22/m?). These may be considered wild/natural as no stocking of steelhead or chinook has
occurred in Jim Ford Creek (Rosenberg 1999, Cochenau,gr 1999, and Kucera 1999). Recent NPT
electrofishing (1998) found a density of 0.01/m? and at !east 2 age classes of wild/natural
rainbow/steelhead. - 4

Chinooldensities were 0.005/m? (NPT 1998) and so-fm mm in length (age 0).

Other species found in watershed include dace, sculpin, northem squawfish, chiselmouth, shiner,
pumpkinseed, bullhead catfish and sucker. Dace, shiner, pumpkinseed, and bullhead catfish are
found above the falls.
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Significance: f' h po gﬂ pulations are a resuit of the ph)glcai bmy&oglcal and ¢
surroundx thern, and through their Ji the trophic levels lo thegi ovidedlr
of total ecos stem funﬁtlonmg (Platts egal. 1983). Size, strug and growth§ g )
popul trggs low insight into the habifat ¢ ndlthIlS that exlsted m thg ast 0 yesis?
class strength is usuall)gset in the early life history of fish, which allQWS kmwn habltats- 2
conditions tg be t?gllo
1983). Salriehid speg
requirements, thus

—

hile determining reactions of fish to these conditions (Platts et aL e
%xigrally have the most economic xmportance and stnngent habxtat

. omtormg activities focus on them (MacDonald et al. 1991). Land *
le variety of physical and biological parameters critical to fish

management can affec
reproduction, , including temperamre substrate, primary prodnctmty,peak i

runoff, low flows, and it
species may benefit ﬁjipt_h . Res
i i ife cycle, tage, and not rely on smgle ind

fish (MacDonal 1)."Generally fewer fish species ocetg i .
lakes in the Pacific Nc / than in the Mldwwt or Southeast, Which lm&urs the use’of §
dwerslty mdxces as indicators of water quality. Hqwever, the number of native w&s maybea .

sensitive measure of the detenoratlon of fish habitit (MacDonald et al. 1991)

H
Limitations: Sﬁlplmg‘gf fish populations must be done accurately because freshwater fish have
w1dc ﬂucmatlons in yeaf‘-class strength, and sampling techniques have different advantages and

Width to Depth

Description of Data: The BURP data summarizes the wetted width to depth ratio.

Results: Mean width to depth ratios were higher at Site 5 (mouth), Site 3 (Jim Ford canyon

downsteam of Meadow Creek), and Site 6 (between hydroplant and falls) than values Overton et

al. (1995) found for natural condition streams with similar geology and gradients. These sites in

addition to Site 1 (Grasshopper Creek) and Site 10 (Nez Perce Tribe reservation boundary) also

fail to meet I INFISH/PACFISH standards of a width to depth ratio < 10, and IDEQ optimal ratio
eraininy four§51tes evaluated generally met all reference tm'gets

Significance: Sedlme%i accumnulation in stream channels reduces stream depth (MacDonald et al.
1991). Large width to depth ratios are often a result of lateral bank erosion due to increased peak
flow, increased sediment availability, and eroding banks due to loss of streamside vegetation
(Overton 1993, and Beschta and Platts 1986). MacDonald et al. (1991) cites maj or adverse
effects of the biological community with a decrease in channel depth and an increase in channel
width. X decrease in depth reduces the number of pools (Beschta and Platts 1986) and this will
reduce certain types of fish habitat. An increase in stream width will lead to an increase in net
solar radiation and higher summer water temperatures (Beschta et al. 1987). The combination of
shallower pools and increased solar radiation can greatly affect the suitability of the stream for
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_Slgmﬁcance. Pools are the major stream habitat of most ﬁsh, Salmomds oﬂen reqmre

in channel width result m bank erosxon a correspon
channet ocdur. *Changes in width or the width-depth rat
in the relative balance between sedm.lent load and sed
1991) % o

%th ratro mayha" W
s which may prov'des abundant

3?} .
Pool fr

lemé q{u _

paramet extrapolated from available ir m o
Five sites exceeded the number of pools in 100 meters pareg
natural condlhon streams of similar widths, gradients and geology.
included: Site 5 (mouth), Site 6 (between hydroplant and falls), Site 7 (He
Site 8 (Wnleén . Six of the 9 sites evaluated contalned fey ;

backwater or dammed ols with water movmg at slo% velgcmes to per
winter ¢onditions pools of all shapes, sizes, ‘and quality are needed to s
classes. (Beschta and Platts 1986). Juvenile fish need shallow, low quality pools that other fish
will not use, until increased growth allows them to eventually compet% i
in the higher quality pools which have better food @nppheg and winter: "
utilizé a c%mhmahon of pools f0r year-round reanng. =T ﬂow-veloc

g depen at on strearp size, gradien
- ebris ( verton et al. 1;995) Pools ¢ '
velocities (backwater or dammed pools) are part:lcularly susceptible to mﬁllmg w1th sedunent,
thus the depth, area, or volume of these pools can serve as indicators of coarse sediment loading
due to Ta#d-management activities (MacDonald et al. 1991). Overton et al. (995) found fewer
deep pools in an intensely timber-managed watersheds compared to a nontimber-managed
watershed. A decrease in the amount of large woody debris may lead to a reduction in the
number and size of pools, and a change in peak flows will alter the ability of a stream to transport
sediment, altering pool measurements (MacDonald et al. 1991). Landslides, debris flows, and



direct measurements are difficult and estimates may be necessary Poo] depth, pool area, and
pool volume are all flow dependent thus compansons between surveys “shoutd consuler thc __

5
oo

o

Bank Stabllity

Descnptlon of Data The B ethodology follows the approach o é_{1’1
including measring and prop m ning banks into four stability class
stable (non’ erosional), mostly covered and unstable (vulnerable), mostl?

(vulnerable), and mostly uncovered and unstable (eromonal) The streambank 15 envmoned as 4' )

that part of the channe] which woitld be most susceptible to erosion during high water; ‘therefore
it represents the steeper-sloped sides of the stream channel. Banks are considered unstable if
they show mdleauons of breakdo;sm, slumping or false bar;k, ﬁ'acmre, ang steepness over 80

ating of 47%, while:
the right bank rated 100%. Platts et 2l. (1983) rates bank stability of 80% and above as
excellent, and tlns value mezts interim objectives INFISH/PACFISH (1995)

r stream banks and its potential movement into the stream. Steeper banks are
generally more subject to erosion and failure, and streams with poor banks will often have poor
mstrean} habltat (Plaﬂcm et ,al 1989). The adverse impact from an erodmg streambank can be

pateg ¢ llsnle because sediment

: n from erosion is provided
by plant roof'systems as well as by boulder, cobble, or gravel material (Plaﬂcm etal. 1989). A
study by Platts (1981) found that where channel bank and riparian vegetation were in good
condition, the channel handled flooding without habitat damage (Beschta and Platts 1986).
Channel bapk mndtttcnsm closely tinked to the quality of fish habitat, affecting fish
populations’and providing important rearing habitat for fish, Detrimental changes in the
produetivity and composition of riparian vegetation can increase stream channel width, decrease
stream depth, increase stream temperature in summer and decrease it in winter, and decrease food
supply (B&thta and Platts 1986). These factors may individually or collectively reduce fish
populations. The elimination of streamside vegetation and collapsing of banks were found to be
principal factors in the decline of native trout populations throughout many western streams
{Beschta and Platts 1986). Bank stability is an important indicator of watershed condition and

——
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Lumtatigns Some llrmtatlons rclated to assessmg t}fﬂf%1 egree of bank atabxhty t:lude., the, lack
of accuracy and precision involved in visual estimates; the inability to 1&ent1fy eciﬁc causes of
instability; varying sensitivity of stream reaches; and the difficulty of separating natural and
management impacts. -According to Platts (1981), grazing has the most direct and obvious
impact on bank stability, and this may mask other impacts (MacDonald et qé. 1991). Discharge
and sediment yield tend to be controlled by upslope processes, so the linkage to bank stability is
not immediately obvious, however, bank stability may be most useful as a quick indicator of shift
in the eqml'bnum of gle stream system (MacDonald et al. 1991) . A ;
Maeroinvertebates

Description of Data:  MaCroinvertebrates are colleciéed as part of the BURP lfmthodology from 3
separate riffles ﬁér site and combined as one sample, using a modified Hess stream bottom
sampler with 0.5 mm mesh. The first 500 individuals are counted and identified to species.
Seven metrics are calculated for the IDEQ (1996) Macroinvertebrate Biotic Index (MBI)
including: percent EPT, Hilsenhoff Biotic Index (HBI), percent scrapers, percent dominance,
EPT Index, Taxa Richness, and the Shannon H’ Diversity Index. Each metric measures a
different component of community structure and a different range of sensitivity to pollution
stress. The MBI is calculated based on these metric values compared to the Northern Rockies

Ecoreg:on reference levels representing the best conditions for this region. The MBI is used to

level of mamnmvertebrate assemblage impairment. 2

The macromvertebrate data may also be evaluated using Plafkin's (1989) Rap1d Bioassessment
Protocols approach for the seven metrics listed above. According to Plafkin (1989) metrics
based on standard taxa richness and EPT indices (% EPT, EPT index, and taxa richness),
differences of 10-20% are considered nominal, thus a value within 80% of the reference
condition would be considered nonimpaired for that metric. For this analysis, the Northern
Rockies Ecoreglon values are used as references for comparison. Northern Rockies Ecoregion
values are generally considered to be high (Rabe 1997) and should not be weighted as heavily as
the regional reference, however at this time one has not been established. Percent dominance is
evaluated based on percent contribution, not percent comparability to a reference site, with < 20
% dominance considered optimal (Plafkin 1989). The HBI score is evaluated as a ratio of the
reference site to study site x 100, with greater than 85% considered optimal (Plafkin 1989).
Shannon's H’ Diversity Index and percent scrapers rate as optimal if values are within 80% of the
reference site value.

All sites evaluated in the Jim Ford Creek watershed fall within Ist through 3rd order streams.
First tfitetigh third order streams as viewed in the river continuum concept (Vannote et al. 1980)
are heavily canopied, light-limited heterotrophic systems with rocky substrates. Dominant
macroinvertebrate species in lower order streams include shredders and collectors, with a smaller
percentage of grazers and predators (Ward 1992).
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Results: Avgxlable data 1s.limited to,3 glteg Site 1 (Grasshopper Cregk) S:tg 2 Qun Ford pratrie -
above W,mppe), and Sxte 3 (Ixm Ford csnym downstream of Meadow Creek). {I‘he MBI for Site

All mdlces vaned more than 20% from Nogthem Rockies Ecoregion values w1th the exceptlen of
taxa nchﬁess at S:te*ﬁ Ju

These result icate lower water quality (% EPT, and EPT index), a
tolerant speciés (HBI mdex) and suboptimal biodiversity due to a
0 I‘%mtablllly (tﬁa richness and Shannon’s H’ mdex) It has been shown

lack of}fabitat diversi '

7 %r'%les ﬁ a%anc |

mtermedlate trophlc levels. They gra.ze on penphyton (attached algae) and feed on terrestrial
organic matter that falls in the streant. Other macroinvertebrates are predators and filter feeders
(MacDonald etal. 1991) Maemmvertebrates are mﬂuenced by both bottom up. and top down

an importapt sBurce ofﬂoodfornumero sh,.
instream food resobrces, effective fishe;

unless _tsldeenergymputsaregreagetthan
account for fish-invertebrate
mterachons thh resegmes and habltats (Wallace and Webster 1996). :

&

Platts (1 983) and Rosenberg and Resh (1993) note several characteristics which make
macroinvertebrates useful indicators of water quality: they are abundant in most streams; the
large number of species provndes a spechum of responses to environmental stresses; their
sedentary nature allows, far site specific analysis of pollutant or disturbance effects; and their life
spans of several months'fd a few years allow them to be used as indicators of past environmental

conditions. In addition, the sensitivity of aquatic insects to babitat changes and water quality
chanﬁes have sﬁogn them to be more effective indicators of stream impairment than chemical
1 et al. 1991) '

Recent studles by Fore Karr and Wisseman (1996) detennm%g 10 attnbutes of macroinvertebrate
assemblages to be reliable indicators of disturbance (logging, Toad construction, agricultural
practices). Among their findings, taxa richness and richness of Ephemeroptera, Plecoptera, and
Trichoptera species separated the best sites from the poor sites and in general declined as
dnsturbagce increased. Other studies have shown that while a decrease in riparian canopy
through"f::ggmg may increase total abundance, species diversity is reduced. Fine sediment
increases have also been shown to decrease aquatic insect populations (MacDonald et al. 1991).

Limitations: Disadvantages of monitoring macroinvertebrates include a relatively high degree of

‘-a'_'l
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variability within or between sites, local or regxonal ar
organisms to stress, apd the needj spec'a_h ]
Sampling should be replmated at sites an&stranﬁbd by Y
current speed, and substrate character. ‘The BURP gt acromg
base flows (late J uly-August) however flows differed between _
variability, and samples were combined at sites, thus they arg’ t réplis

may also result from the samphng device operatmns P ysmif f%%turgs f

Significance: Ra

watersheds, especxally ‘wh e ithin the r "
erosion and sediment tieh\ﬁy %’ﬁfm _;‘ i i §
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Executive Summary

Jim Ford Creek is a third order stream dra lng into the Clearwgter Ri

it had bge identified asa Smar%Segme of Concem and i st Y 1

303(d) st by the U.S. Enviranmenital Protection Agency (USER PA) for beneficial us b§ng
threateped by seﬂlment :gutnents temperature dissolved oxygen. pathogen ammoma oil and
grease, and flow and habitat alteration. To address these and gther concems, a Watershed
Advisory Group (WAG) was established to direct the development of a problem assessment and
Total Maximumn Daily Load (TMOL) for the watershed In 1997, the WAG asked the ldaho -

hed Effects (CWE) assessment of

The iDL conducted the CV assessment in 1997 and 1998 followmg the methods of the Forest
Practices Cumulative Watershed Effects Process of Idaho (IDL, 1995). The CWE assessment
process divided the Jim Ford Creek watershed into nine subwatersheds The assessments

yses practis '
Forest Practices Act eoupled with the Site Speclﬁc Best Management Pract:ees estabhshed
under Idaho's Stream Segment of Concern Anﬂdegmdation Agreement of the Jim Ford Creek
watershed upstream from the town of Weippe are not causing any adverse effects on a
cumulative basis. The results of the Idaho Division of Environmental Quality Beneficial Uses
Reconnaissance Surveys (BURP) indicate that beneficial uses are not being fully supported
upstream of Weippe. This CWE assessment concludes that forest practices are not contributing
any excessive amount of the poliutants of concern that would lead to not full support, and

reeommends;h further analysis be done as part of the TMDL to determine tne source of the

i _ axists for streem temperature in the stream reaches belaw the falls and
downstream from Weippe. Because the best resolution to the adverse condition would involve
all the subwatersheds upstream from the lower reaches, and since a TMDL addressing stream
temperature problems is being developed by the WAG for the whole watershed, the
development of site-specific CWE Management Prescriptions (CWEMPs) Is being postponed
until an implementation plan for the TMDL has been approved. At that time CWEMPs will be
developed incorporating the applicable parts of the TMDL implementation plan, and meeting the
requirements of idaho’s Forest Practices Act. in the interim, no forest practice shall reduce
shadmg ln_the Stream Protection Zone (SPZ) of the lower reaches of Jim Ford Creek.
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L INTROD UCTION

o fa. dSoak oo SRR
Theﬁhrn F‘grd Creek Watersheﬁ Advlsory Gré‘ilp (WAG) re p
Lands to c¢onduct a Cumulatwe Watershed Effects (CWE) assessment of the Jim Ford Creek
watershed. The WAG requested CWE as part of their effort to ¢complete a problem assessment
and Total Maximum Daily Load (TMDL)} of the watershed in response to Jim Ford Creek having
been listed by the USEPA as water quality limited. The Forest Practices Cumulativ  Watgrshed
Effects: Process for Idaho is designed to assess single 6™ order watersheds less than abc '
20,000 acres in size. This report for Jim Ford Creek addresses the larger 5"‘ order Jim Ford
Creek watershed by accurfiulating data from individual 6™ order watershed assessments. CWE
data for the individual 6™ order subwatersheds is presented and then d:scussed as they relate to
the whole 5"‘ order watarshed _

A Watershed Descnphon

The Jlm Ford Creek watershed is located around the town of Weippe, ’1da§i§ and =

appro:amately 20 miles southeast of Orofino, in Clearwater County, idaho lgt.?re 1) “The
Jim Ford Creek drainage contains 65, 838 acres used primarily for fores some

. agriculture, grazing; recreation, and urban/suburban development. Land ownershlp is

" distributed amiong the Nez Perce Tribe, the Idaho Department of Lands Pogatch
Corpomt;on and small pnvate owners (Figure 1). o

Bedrock of ge J Ford Creek drainage is pnmanly Tertlary Columbla River basalt with
small areas of Mesozoic granitics and Precambrian metasediments along the eastem
‘- border. The granitic and metasedimentary rocks support a hilly to mountainous terrain. The

" goils.on this terrain vary greatly in thickness and are dominantly derived from decomposed

. bedrock, loess and volcanic ash. In the basalt areas, the terrain occurs as a gently rolling
platgautopora steep and strongly dissected canyon where Jim Ford Creek dives down to
the Clearwater River, some 2000 ft below the plateau. ‘A nick point of more resistant basait
just to the west of Weippe forms a falls which mark the beginning of the canyon. Most of
the gentie plateau top terrain and some of the eastem hills have surficial layers of loess and
volcanic ash. Drainages on the plateau are floored by retransported silt washed off the
uplands.. The canyonlands are characterized by basait rock outcrop and colluvial slopes

. with various thicknesses of soils.

B

Jim Fon:;‘g Creek is a third order tnbutary to the Clearwater River. The drainage is oriented in
a narthwesterly direction with Jim Ford Creek generally flowing from southeast to northwest.
Elevation ranges from 1050 feet at the confluence of Jim Ford Creek and the Clearwater
River to 4068 feet on Browns Creek Lookout. The drainage pattern is different on each of
the three dominant geomorphic settings: the eastern hills have a welt-developed, fine
dengnttc pattern, the plateau top exhibits an irregular, meandenng pattern, while the canyon
has a moderately coarse, semi-trellis pattern. Stream gradients are significantly different on
the three terrains, with the canyonlands being very steep to precipitous, the eastem hills
being mtennedlate. and the plateau top having a very low gradient.

- A
e
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__The area is characterized by warm, dry summers and cold winters, with an avgrage annual
. 'precipitation ranging from 24 inches at the iqwer elevatiorty to near 40 in %g : tt@ higher
eievations The majonty of ipl jon oc as'win showfall agd pring'raji i High-* -
“ volk o : ai ; rﬁh—gn—s%na
V“ege%tmn varies with e evahoh and aspect. Strong south to west facing slopes at the }‘_
ele jons.in the canyon support forbs and grasses and areas of Ponderusa Pme ]
mnah “On north sloping canyonlands and with i mcreasmg elevation, forested stands
become more dense'with a greater number of conifer species. The pfeseﬁée of Douglas fir,
grand fir, larch, lodgepole pine, cedar and white pine increases with increasing elevation
and effective precipitation. ‘A significant pomon of the plateau top has been convetted to
dryland agnculture and rangeland 5

: _ gia : Ty 11, 1893,
pursuant to Ida Anhdegradatmn Agreement No Local Working COmmlttee (LV%;:) was
required; however; revisions pertaining to site specific best management pracuoes
(SSBMPs) for forestry were reached after consultation with other agency resolirce
management personnel. The IDL Director approved tha SSBMPs on June 6, 1991 ‘

(Apmndlx 1) : .‘ . %.:-;::%z t‘:g: -_;@ :

ed that sedlment nuhi%nts dtssolved oxygen 4

'tampemm oil and grease, and flow and habitat alterations threaten Jim Ford Creek's -
beneficial uses [U.S. Environmental Protection Agency, Region 10: 303(D) list for ldaho,
Appendix C. OctoberT 1994).

Although most of ﬁ'ne data analyses are not complete at this time, the ldaho Division of
Environmental Quality (DEQ) 1996 Beneficial Use Reconnaissance Project (BURP)
assessments and other work indicate that water quality in Jim Ford Creek is indeed
|mpa|red and that beneficial uses are not being fully supported.

i . PR o

Goalsg%of thls’f"A%sessmant

% 'z

Atthe request of the WAG, a Cumulative Watershed Effects (CWE) assessment of the
forested portions of Jim Ford Creek was conducted by DL and other interestet! parties to:
1) develop an understanding of the inherent hazards of the landscape within the Jim Ford
Creek watershed, 2) document the current conditions within the forested portions of the
watershed relevant to hydrologic processes and the disturbance history, and 3) deveiop a
control ol process that will ensure that the forested portion of the watershed is managed to
prutect water quality so that beneficial uses are supported.

g§§
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e x of the fine §u
watershed were conducted in 1997 2 3%998@« pers
and the Idaho Smt Consewahon Comiiision.” The st £
1 and shown in Figure 1. The Jim Ford Creek CWE assessmi
procedures of the Forest, Pract:ces Cumulativ

Tabre 1 Jam Foré Creek subwatersh

Basin No. Subwatershed

'* No. R
[ 17060306 1401 mplete 1998
17060306 | - 1402 t: Shake Meadow Partial 1998
17060306 L1403 Winter T
17060306 14

17060306 a@m
17060306 | & % 1406 e “Kamiah Guich

17060306 ?@* 14073 | % 7 Grasshopper "‘Complete 1998

17060306 { . 1408 Heywood ‘Complete 1998

MllesIW’lson _ =

jons taking place over a period of time.”: Thi
sinﬂlewatefshedsurroundmgash'e & stream itself. Itth
ﬂ'neeausesofanyedverseco dgong% Fgally |t elps identify actions that

in the Fore Pract:oas Cumcdaﬂve Water%xied Effects
Department of Linds, April 1985), the CWE process cwlsts of seven specific assesSments: A)
Erosion Hazard, B)-Canopy Closure/Stream Tem ydrologic, D) Sediment Delivery,
E) Channel Stablllty. F) Nutrients, and G) Beneficial Usele‘  Sediment. Atjhe r'éduest of the

Jim Ford C AG, some of the assessments were run on non-FPA fand a: immaries
of the results : assessmants in the J org K ¢ in
Secton Il B

The CWE dverse Conditions Assessment * method was applied to analyze whether significant
adverse effects ocour in the forested portions of Jim Ford Creek drainage. Adverse condition
assessments were conducted for stream temperature; hyérology. and beneficial usesffine
sediment. . The adverse condition assessment results : are presented in Secbun V.

Finally, the GWE prooess prowdes guidance to heip forest landowners design management
practicEéte alleviate any adverse conditions and prevent problems from future forest practlces
These prescriptions and recornmendations are presented i |n Section V. A
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The follownng mdwuduals participated in the fleld datg collectlon-

‘Malléry (Poﬂg?cg co sporaton)

ike Go n {Potlatch
Laogr(P:Etch Co%%tn )

isa Wertz (idahd Division of Envirghitiéntnal Qua ity).
- Johanna Bell Luce (idaho Division of Envnronment%I Q
= Daniel Stewart (Idaho Division of Environmental Quality}
+ Jim Clapperton (idaho Department of Lands)
= Mike Payne (Idaho Department of Lands) ; & :¢°
~ Mike Hoffman (Idaho Soil Conservation Commission)
- Brian Hoeischer (Idaho Division of Enwmnmental Quallty)
. Bob Hassoidt (Private Citizen) . .
Ken Heffner (U.S. Forest Service)
Dave Summers (Idaho Departmant 0

- bons (LTAs) mapped by the USFS in the d inage are old
volcanic surfaces (LTA 82), “Tertiary fine sediment surfaces (LTA 83), “volcanic mountam '
slopes and ridges” (LTA 64), “volcanic stream breaklands” (LTA 24}, and “recent alluvial
{LTA 14). Field work in the <drainage compared with the geology and soll maps
a major section of “old granitic surfaces” {LTA 81) and a smaller area of "old’
. bordeF zgne surface” (LTA 85). Figure 2a exhibits the revised LTA map of the watershed.
_.Tab{q 2'presents the CWE hazard rating analysis on a subwatershed basis with overall
1 ratingg fosurface erosion and mass failure hazards. Figures 2b and 2¢ show the ..

- geographic extent of hazard rating classas for surface erosion and mass failures. “The Jim
Ford Creek watershed as a whole has a moderate surface erosion hazard rating and ms‘ii%
mod%g-ate fallure hazard rating. _

m
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Table 2. Jim Ford Creek hazard ratings by subwatershed.

Water- | Surface | Acres | Percent | Over- Mass .| Acres
shed | Erosion | ‘per | & g ™Al Failure per %
No.% ‘| Hazard | Hazard | =3° - | Rating | Hazard | Hazard | &
14015 ¢ £¥ I ' " ]® Low 7, 76220 ] %%
Mod 17984 100 Mod Mod 6289
- e o . High « |- 4002
1402 | . k . " Low 296
[ ~Mod- | 1951 | 100 -Mod Mod 1632
1403 Low 265 4 Low 247
- Mod 7017 96 Mced Mod 7035
@04 | -~ 1 - Low | 753 °
' Mod 7151 100 Mod Mod 6398
e | Low B[ S5+884 |-
T WE Mod Mod 1804
| "Mod | 26880 | 100 . Mod Mod 2676
1407 Low 2216 . 21 Low 3727
1 . Mod 8021 79 Mod Mod 6510
1408 | >:Low | 4192 57 Low Low 3486
x| 5 Mod 3414 |. 43 Mad 4120 !
1409 Low . | 49852 - 61 Low Low 4772 58 Low
%o .o -|-. Mod | 3295 |- 39 1 "Mod | 3306 |7 427 | &7
“Total < | ::Low | 11626 17 Low 21879 | - 33
|- Mod | 54119 | - 83 Mod Mod | 39865 | &9 Mod
- High 4002 7
B. Canopy CIosurgIStmam Temperature Assessment

Class | streams and Class Il straams contributing at least 20% of the flow were divided into
29 segiments at intervals determined by land use and 200-ft elevational change per
segment (Figure 3)." Percent shading over each segment was estimated from aerial photos
and verified with field measurements. Table 3 presents the comparison of the measured
results with target shade requirements. The Canopy Closure/Stream Temperature rating is
determined only for those segments under forestry land use. Data for the non-FPA
segments were collected at the request of the WAG and are presented without a CWE
rating. A High rating indicates that there is a high tikelihood that vegetative cover is
inadequate to maintain stream temperature within the standard.

.

-
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Table 3. Canopy closure/stream temperatl.ire ratings by stream reach, ¥ <k

7“Present 3

(YorN)

Yanopy -x

over ( %3

No :

157190 7 [ 100 | = No

. 7190 ¢ #7100 -~ [ . No

' - 44-70 3 - 100 No
- 2140 ¢ 100 . No
2140 12 - 100 “ENo v

- 21-40

17 (Unnamed) i -

e

0-20 i Non-FPA No
No ~_Low
No Non-FPA

No Low

- - Yes Low

27 (Winter) - - - 21-40 FPA min No No Low

28 (Shake Meadow) >90 _100 - No Yes Low

29 {Shake Meadow) [~ 41-70 FPA min No No Low
Comments: Evaluations of all Class I streams in the 5™ field HUC. Non-FPA segments were

.. evaluated but po target canopy has been set for these reaches and ratings v ade.

. ..‘_- T L ..' - gt P < NPT _-_:-71'- oo
- 1"and nos. 3-9 have High ratings, f&lt of these accur in the loarer

w the falls (Figure 3)." * R S

Hydrologic Risk As

Forestry is currently practiced on 52,083 acres, or about 80%, of the Jim Ford Creek
watershed. The equivalent area of canopy removed through timber harvest is about 12,976
acre§ {equivalent acres of canopy removed is the summation of each forested acreage
times its percent canopy removed), for an average Canopy Removal Index (CRI) of 0.20
{CRI is the equivaient acres of canopy removed divided by the total acres under forestry

b
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~ associated CRIS. nOPY @m

Table 4. Canopy Removal Indices for the Jlm Ford Creek subwate

watershed Ta !e 4 shows the a@ount of cathp

14

managed for forestry, i. e a
lncluded in the galculatlo

HUCNo. ' | - Watershed ; |- Total Acres Car py’“‘
SE T _Name ; - ov Ilndex

- 1401 LowerJlm FQrd ey es 78 . 3 o
1402 Shake Me_ac__low- . 549 Sl L ;;'g,,zg
1403 - 5 Winterfe« _ A »{ 18% oy ? i %25%{

"Middle Jim Ford |
| i . sidewalls B§#-
Kamiah Guich

1407 | . Grasshopper

' ’IM ilspn

The Canopy Remwal Index Is coupled with the Channel Stability Bct g
below) to produce a hydrologic.risk rating (HRR). The HRRs for the'six su rshedsof -
Jim Ford Creek sampled for Channel Stability are shown in Chart 1 (attached e HRRs
for the Lower Jim Ford Creek sidewalls, Winter Creek, Kamiah Guich, and Heywpod Creek:

are Low. The HRRs for Grasshopper Creek and M'IegéWlson Cr_e ks are Modg
i : ok i gl N

Sadlment Delrvery Assessment

streams. In order to provide more detailed data for the TMDL pro pd mass
failure data were collected for the Lower Jim Ford Creek sidewa W -

Grasshopper §i i ore divided'in egme s with.
uniform cut slope, age, road type, sediment production,
and sediment delivery characteristics such that a CWE “road sediment delivery score” could
be calculated for each segment. The intent of this segmentation is to provide a data set
with specific road segments for which sediment mass/unit length of road can be calculated

or modeled for the TMDL. From these segment scores, a single road sediment delzvery

“ score for the subwatershed was caiculated using a weighted average based on segment

lengths and total length of roads sampled. S:mularly for mass failures, each was recorded
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. for location, volume of material moved, and percent deln?éry to a watey ay The
failure sedipe) tdelwery §gore was cafcu?t?d baled on the mass faillire fretue

‘collgcted ) Wrécorded str'fg'a" B
' od int %

 Roads . % ‘
The Jim Ford Cre drﬁinage cantains approxim ; i
Table 5). A GIS analy%etennmed that about 400 milesof the _road
" forestry fand Use ‘areas while the other 100 are state, to
non forastry use arsas. Approximately 150-200 males of the roads were assessed over
- the different periods of field work, of which about one-fifth were ¢ classed by the GIS
. . analysis as non-FPA roads. The road sampie was skewe%
fgé;i,.;@ streams anq those cons»dere@ as hawng high potential to im)
B

o cEmag e
:The CWE fodd scores gwthe forssed pori ,
“lower Jim Ford sidewalis to 34 for Heywood (Tatle 5) Forth

i eds, road segment score ranges are: 13-75 Grass gpper, 13-51 forW‘nter
s i and 3-41 Tor lower Jim Ford sid . Road soo ove ﬁare rated High in the

e ‘process and need attention nd manage 8 foadsf sampled usirlly GPS

" "and the Sediment Deiwery ratings for Lower Jim Ford i s'dewag!s. Winter and

. -Grassh 2 :
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2. Skid Trails

c-11

Most historic harvest activity used ground-based trac';or sk[ddmg and some of this

occurred in stream protection zones, These skid trails have g 18

4 and cannot be used in the future under current FPA rules. Ne
stream protection Zones, resulting in very htu de ry of ;mme%

" For the Jim Ford Creek watershed, given the erosu nature of t surface 'soil,
"occasional rutting and erosion’ was noted in all subwatersheds,
scores rang:ng from 3-5 (Table 6). :

_ vered substantlally
' sk|d trails are outside

to stream cq%nnels

gin CWE

“%*?’I"?%*?‘%?

- g ;@@
Tabie 6. Sedlment Delivery Score Summary. PEF
Watershed Name Sediment Source CWE Score!Ratmg Toul ScorefRatmg
Lower JF sidewalls Roads - 19/L.ow : ' ag
s - Skid Trails 4/Low
I i . Mass Failures - 36/Moderate
Wmter Creek ~172° __Roads % -26MLow 5]
: 35 ? Skid Trails . AfLow - %
Mass Failures % . Oflow &%ﬁ,
Grasshopper Creek Roads . '31/Moderste
Skid Trails ~ 4low
Mass Failures Oftow - '
Kamiah Guich Roads 260ow
. Skid Trails . 5fLow )
R Mass Failures Olow
Heywood Creek " Roads 34/Moderate
; Mass Failures “Ofow
Wilson/Miles Creeks Roads 28/ ow
Skid Trails 3/low T
Mass Failures 13/.ow 42/Low

Total Sed:ment Delivery scores <70 receive a Low rating.

3. Mass w’ asting

Instances of mass wasting were identified in three of the nine subwatersheds: lower
Jim Ford sidewalls, middle Jim Ford sidewalls, and in the Wilson/Miles subwatershed.

Ta

6 presents the mass.failure scores and ratings for the 6 subwatersheds fully
ssed,. [n the Wilson/Miles subwatershed, there are a few, smail cut slope and fill

slope failures, but they are not defivering sediment to a stream. In the lower Jim Ford
Creek sidewalls unit, there are three moderate-sized mass failures with substantial

delivery to a stream, resulting in a Moderate

s failure sediment delivery rating. [n

the Middte Jim Ford Creek sidewalls in the road system to the power plant, there are a
number of various sized mass failures with varying amounts of delivery. This unit was
not systematically assessed for roads, but note is made that the mass failures and

- .assomated sediment delivery are significant management problems in this area.

The mass failure sediment delivery rating is Low for all the watersheds fully assessed
except lower Jim Ford sidewalls, for which the rating is Maderate.
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Table 9. CWE Assessment Summary.
| - Mass fi|!
leum 3 pr

" Hazard, | B

Lower Jim’; Moderate | 7y
Shake | Moderate .
Meadow@ | arge
Winter Moderate |:
Creek :
Upper Jim Mode@te Moderate
F. sidewalls -2
Mid Jim F. Mode@te MOngte

sndewalls

ﬁtatﬁ\abeneﬁdalusesarenotbemgmnysupportad lnGrasshopperCmek,norﬂ%afve(”
reaches of Jim Ford Creek. On the other hand, the CWE sediment delivery rating for both
of these watersheds is Low. For such circumstances where the cause of non-support is not
evident, CWE calls for further analysis of the situation. Further analysis is being done as
part of the TMDL process: other stream segments have been BURPed and support status
calls are pending; in-stream sediment data are being analyzed to determine if and where
sediment actually is a pollutant in the system; all sediment sources are being identified; and
sadiment budgets are being developed that will allocate loads derived from forestry vs.
other land uses. The conclusion is that the TMDL and its implementation will address the
lack of full support of the beneficial uses in Grasshopper and Lower Jim Ford Creek
whegver the pmbl ] relates to fine sediment. g
For the other subwatersheds in the absence of BURP calls and in hght of Low CWE
sediment delivery ratings, management in forested portions should continue to apply
gtandard BMPs and the SSBMPs established through the SSOC agreement to control
egradation. '

et a
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- TMDL pro

- salmonid spawning in the lower reaches, it is probable that management for this- goi

C-15

Stream Temperature Adverse Condition - An adverse condition exists for the lower Jim
Ford Creek sidewalls subwatershed because of the High Canopy Cover/Strear

Temperature ratings for stream segments no, 1 and nos. 3-10. Strea tem att
collected by DEQ and the SCC show that mdeed stream temp_eratfire %; o

Creek exceed the standard. Thé stream’ Segments exhrbugng the gd
through several ownerships, primarily Pptiatch_(_:crporat  1d
the Nez Perce Tribe, and other private..” =~ = 7 24

The temperature adverse condrtron appears 1o be the re
of the lack of salmaonids above the falls, the temperature standard ups 2am ) of tr&se lower
reaches is 22°C while the standard below the falls is 13°C such that wat
lower reaches is probably already above the standard for the lower reac
temperature data collected by DEQ and SCC show that stream tempera res
falls exceed the 22°C standard, let alene the 13°C standard;:

_builds up resulting.in considera ™
gnch can be absorbed by the wate
ulder bed resulhng from epssodtg htgh ﬂqws D nng the sum
stream channel is often through thé middle of the unshaded and e:x

the bed. Stream shading and, therefore, teinperature control haﬁbe
the Jim Ford Creek watershed, certainly in areas converted to agri
probably in forested areas as wetl -
C

complicated and difficult undér current conditions of the Jim Ford Cre: .
very least, any solution must be related to the question of stream tem
the whole Ji rd Creek drainage and is berng address

landowners in the watershed through the WAG have had a chance to address th issue of
reconciling these two temperature standards, gnren the physical setting =
concem for the watershed as a whole. if the goal is to attain a.temperat

needed from all Iandﬁuses in all the subwatersheds upstream of 1=

E.s oW ’ “i y 14
In the intenm uatil a watershed wide, management plan is developed as part of the TMD
no further shading should be removed from the stream protection zone of the re
of Jim Ford Creek. As soon as an implementation plan for the TM DELY
this adverse condition will be reconsidered under CWE and the FPA %I ﬁte ne
the implementation plan adequately addresses the condrtron and tﬁ develop C 'MPs
under the auspices of FPA. -

Hydrology Adtré;ee 56nditio -~ No adverse conditioﬁ' exists

All of the hydrological risk ratings (HRR) derived from the Cancpy Removal |ndexes and the
Channel Stability Indexes are low or moderate. Since the HRRs are low or moderate, no
advarse condition exists. FPA standard BMPs coupled with the SSOC Site-Specific BMPs
to control degradation should continue to be implemented. The moderate HRRs for the
Grasshopper and Miles/Wilson watersheds indicate that additional thought should be given
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to the condition of the stream channel and forest canapy when forest ngcﬁgé%a[e_pi__anned

; PR <X X X : -3
An adverse condition for tanopy coverlstreg Bmpera ire wa ] ;de_n%lﬁed in the lower reaches of
Jim Ford Creek. An interim strategy of no further shade removai from the SPZ of reaches 1-10
should be enforced until an implementation'plan for the TMDL is approved. The various & -
fandoyners adjacent to the lower reaches should participats jnthe developmen "
and itsﬁimble’menﬁn'n‘ 2s a part of further anafysis ¢ erse condit
of the TMDL implémentation plan, CWEMPs will b
results from the TMDL process and address the
equirements e FPA. 1+ iois " B
For all other areas of the Jim Ford Creek watershed, : :
identified for forestry, it is concluded that implementation of s
Practices Act and modifications from the SSOC Site Specifi
on agreement have protected ua -
ond ree% is a Stream Segment of Concem under idaho's antidegradation 4% -
agreement, the SSOC Site Specific BMPs should continue to be implemented in the drainage. ~
Even though anly one adverse condition was identified for forestry in the watershed, this | .
composite CWE assessment daes identify areas of concern for future forestry management. ,

Under the current SSBMPs {Appendix 1), “Preoperational inspections are required on all forest p
practices.” Future pre-operational inspections shouid cansider the following: 1) stream channels "
in this wateyshed have a moderate stabiiity risk and 2} both the surface erosion hazard and g
agard ratings are moderate throughout the Jim Ford Creek watershed.- Therefore,
construction, and canopy management, sf%_lq ' ytion |
water concentration in both space and time,
B - T

g K

Fers
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Chart 1. Hydrologic Risk Ratings (HRR) for sampied subwatersheds of Jim Ford Creek.
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Figure 2a. Jim Faord Creek Watershed Lanatype Asscciations,
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Figure 5. Jim Ford Creek Watershed Forest Cancpy and Land Use. Cos
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FINAL REPORT

FOR
JIM FORD'S CREEK, AGRICULTURE/GRAZING STREAM SEGMENT OF CONCERN
Prepared by:

Melanie B. Fullman

Forest Practices Advisor
and

Roland.Craft

Forest Practices Advisor

Approved by:
F L ]

Stanley F. Hamilton, Director
Idaho Department of Lands

S -6-11

Date




C-24

2-16-90
Summer '90

Fall '90

February '91.

April '91

CHRONQLOGY QOF EVENTS

_EVENT

Jim Ford's Creek designated as a stream segment of
concern. The primary purpose for designation was

. agricultural/grazing activity, therefore a local

working committee is not required.

Review so@l hazard and stream classification maps
and past inspection reports in Jim Ford's Creek

dﬁainaga to determine the need for site specific
EMPs. ' '

' Field review of Jim Ford's Creek and drainage.

Discussion with DEQ regarding possible site
specific BMPs.

' Soil Conservatiom District received grant to

monitor the creek and develop agricultural/grazing
BMPs with farming and grazing landowners.

Development of BMPs with DEQ and Fish and Game
input.

Final report submitted.

ro

| e, |
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- SITE SPECIFIC BEST MANAGEMENT PRACTICES

In addition to the Rules and Regulations of the Idaho Forest
Bractices Act, the following site specific BMps apply to Jim
Ford's Creek, a stream segment of concern. These BMPs were
developed in accordance with Rule 8.4. of the Idaho Forest
Practices Act Rules and Regqulations.

a SiTE SPECIFIC BMPS DEVELOPED BY THE FOREST PRACTICES ADVISOR:
GENERAL RULES '

- 1. Preopgrational inspections are required on all forest
practices.

2. Additional BMPs may be developed as a result of the

precperational inspection and will be specific to that
operation. -

I |

S

£

TIMBER HARVESTING

3

1. Class II Stream Protection Zone means the area

encompassed by a minimum slope distance of 25.feet on
each side of the ordinary highwater marks. Hand
constructed firelines cannot be within five feet of the
ordinary highwater marks. .

i

it

Provide soil stabilization and water filtering.effacts -
along streams by leaving undisturbed soils in widths
sufficient to prevent washing of sediment ints streams.
In no case shall this width be less than 25 feet on
Class II streams and 75 feet on Class I streams slope

o ' distance above the ordinary highwater mark on each side
- of the stream.

£

ES

5

f 3. Directionally fall timber away from streams and

i minimize log yarding across or through Stream
Protection Zones. .

& 4. Minimize burning in all Stream Protection Zones. The
cbjective is to protect and retain vegetation in the

", Stream Protection Zone to reduce erosion.

w3
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ROAD CONSTRUCTION AND MAINTENANCE

1. Rolling dips or other suitable dfainage shall be

installed on all newly constructed and reconstructed
permanent roads.

R,
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OTHER ‘SIGNIFICANT CONCERNS AND ISSUES OF THE ADVISOR

1. Although the SSEMPs will hopefully lessen the impact of
logging activity on streams, there remains the problem of

unregulated grazing impacts on streams immediately adjacent
to logging operatiomns.

Field notes, supporting technical data, and related
correspondence are available for review upon request.



St

E.2

{753

E.%

D-1
APPENDIX D JIM FORD CREEK CHANNEL STABILITY ANALYSIS

Prepared by
Jim Fitzgerald
U.S. EPA, Boise

Abstract

This channel stability inventory sampled about 16% of lower Jim Ford Creek. Channel stability

ratings indicate that: 1) the lower gradient channel segments (i.e., < 1.5%) are unstable, transport
limited and aggrading as a result of excess coarse bed-material; 2) transport reaches are likely at

the threshold of instability; and 3) source reaches are geomorphically stable.

Introduction

The intent of this narrative is to document the channel stability inventory (CSI) and analysis of
Jim Ford Creek (JF). The purpose of this inventory is to help determine if the lower stream
channel of JF is stable relative to water and sediment inputs. Results of this analysis are used in
combination with aquatic habitat information to determine if bed-material sediments are
adversely impacting the coldwater biota and salmonid spawning beneficial uses of JF.

Channel stability is defined as follows: the relationship of sediment supply and stream energy
available in a channel system. As changes occur in either supply or energy, the channel stability
is affected and the channel tends to adjust its boundaries to accommodate the change (i.e. when
the supply exceeds the carrying capacity (aggradation occurs) or the energy exceeds supply
(degradation occurs)) (U.S. EPA 1980). The channel stability rating (CSR) is a numerical rating
of channel stability using Pfankuch’s (1975) procedures which account for hydraulic forces,
resistance of channel to flow forces, and the capacity of the stream to adjust and recover from
changes in flow and/or sediment load (U.S. EPA 1980). '

The CSI attempted to sample each valley and cannel type of lower JF. Using the Montgomery
and Buffington (1993) terminology, the three dominant valley types are confined bedrock
valleys, alluvial confined, and alluvial unconfined. The average sidewall slope is about 30% and
ranges from 10 to 60%. The 3 dominant channel types are step-pool, pool-riffle, and braided.
The average stream gradient is about 2%, and the average d,, particle size is 132 mm.

Results

Three kinds of data are collected at each inventoried reach. First, the CSI which ocularly
measures features of the upper bank, lower bank, and channel bottom. Second, at the bottom and
top of each inventoried segment photo points are photographed, and channel bankfull width,
depth at three verticals, and slope are measured. In addition, ocular estimates of particle size
distribution of the d,¢, ds,;, and d,, are made. Pebble counts are taken at about 70% of the
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segments to check the ocular estimates of particie size distribution. Third, a rapid evaluation of
sediment sources (e.g. mass wasting features), storage (e.g. depositional features), and transport
(e.g. bridge scour) is conducted. For the raw data refer to Plates 1, 2, and 3.

Segment and Reach Sampling Scheme:
The lower reach of JF is targeted for the CSI survey because it is critical for steelhead and

salmon spawning and rearing. A natural fish barrier is location about 14 miles upstream from the
mouth of JF. o

=

Lower Jim Ford Creek

=Yy ™M

Figure D-1. Channel Stability Inventory Segment Location Map

TE

These features serve as the upper and lower boundaries of the CSI, respectively (Figure D-1). .
CSls are completed at systematic intervals along lower JF. Geographic Information System ,
(GIS) and Global Positioning System (GPS) data are used to quantify reach and CSI segment —
lengths. :
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. Stream segments are about 2000 feet long of which about 500 feet is sampled. Because pace

counts are used to measure stream distance in the field the actual length of each segment varies.
To quantify the actual distances more accurately and precisely a GPS posmon was taken at the
bottom and top of each reach (Figure D-1). :

Of the 14.6 mile reach the survey crews walked about 50% and inventoried 16%. Segment
lengths range from about 1 to 2 miles, and on average, 33% of each segment was inventoried
(Table D-1).

Channel Stability Inventory Results

The CSI produces categorical data which are listed in Plates 1a and 1b. These data are analyzed
using two approaches, 1) gross CSRs, and 2) gross CSRs sorted by slope class.

Using the original Pfankuch (1975) method this analysis found that of the 22 sampled segments:
1) 0% are in the excellent; 2) 38% are in the good; 3) 33% are in the fair; and 4) 29% are in the
poor categories.

The gross CSRs are sorted by slope class to better understand the stability of critical reaches of
lower JF (Myers and Swanson 1992). Three slope classes are used for this analysis according to
Montgomery and Buffington {(1993): 1) source (> 3% slope); 2) transport (1.5 to 3% slope); and
response (<1.5% slope). Of the 22 inventoried segments: 1) 27% are source; 2) 50% are
transport; and 3) 23% are response channels. Channel slopes measured independently from
topographic maps and aerial photos show that of the lower 14 miles of JF: 1) 23% are source; 2)
50% are transport; and 3) 27% are response channels. Proportionally, the CSI evenly sampled
the different slope classes.

Sorting the gross CSRs by slope class shows that about 70% of the source reaches are in the good
category with no reaches in the poor category. The majority of the transport reaches are in the
good to fair categories with 22% in the poor category. None of the response reaches are inthe
good category and 67% are in the poor category (Table D-2).
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Table D-1. CSI Segment Length Information and percentage of Lower
Jim Ford Creek Inventoried (see Figure D-1 for location of each reach)

Total Reach Length (ml) ' 146 £
Percent walked by crews 49 -
Percent Sampled 16 )
S?o.ﬁ?t Length (mi) | Reach Code | Length (mi) Segz';ent | ]
: Samgled
S-1 0.87 R-1 0.15 41
R-2 0.11 -
R-3 0.10 S
S-2 1.26 R-4 0.11 34
R-5 0.10
R-6 0.10 )
R-7 0.12
S-3 237 R-8 . 0.08 31 i
R-9 0.10 ¢
R-10 0.11 | L
R-11 0.11 y
R-12 011 t
R-13 .0.10
; R-14 0.12 3
S-4 '1.66 R-15 0.12 26 A
' R-16 0.10 ¥
R-17 0.10 i
R-18 0.10 )
58-5 1.04 R-19 - 0.10 40 |
R-20 0.10 -
R-21 0.10 §
- R-22 0.11 -
Total (ml) |  7.20 - 2.36 33 | o
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‘Table D-2. Results of Gross CSR Sorted by Slope Class

s | Taring | 0 | o
Response poor 3 67
fair 2 33
good 0
excel 0
Transport poor 3 22
fair 3 33
good 5 44
. excel 0
Source poor 0
fair 2 29
good 4 71
excel 0 0

Channel Geometry and Particle Size Results

At the top and bottom of each inventoried segment channel and substrate measurements are
taken: 1) bankfull width; 2) bankfull depth at 3 verticals; 3) channel slope; and 4) ocular

estimates of the dy4, dy;, and dy, particle sizes. These measurements are used to classify the

various channel types. Random pebble counts are taken to check the accuracy of ocular
estimates of particle size distribution.

The bankfull width and depth measurements are used to calculate the width to depth ratio (W/D).
The W/D ratio is calculated using the maximum bankfull depth (thalweg) and the average
bankfull depth. The average bankfull depth is calculated by averaging left and right edge (i.e. 0)

- and the three depth measurements. For the results refer to Plate 2.

The.mxmmary statistics of lower JF W/D (average depth) and slope are listed in Table D-3. There
is a wide range of W/D ratios with an average of 57, a minimum of 13, and a maximum of 233.
An average channel slope of 2% was measured and ranged from 0.5 to 5%.

These data are also sorted by channel type. The statistics are presented to show the variability of
a given parameter by channel type. For example, the d;, of the substrate tends to increase from
response to source reaches (Table D- 3).
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Table D-3. Summary Statistics for Channel Geometry
and Particle Size Data Sorted by Slope Class

Slope Class low | mediom | high
mean WD | 103 46 | 39
standard deviation W/D | 106 | 35 27

mean slope | 1.5 22 3.5

standard deviation slope { 1.4 2.0 4.0

meand,, | 69 118 | 357
standard deviationd,, | 64 128 180

The bed-material particle size data of lower JF are normally distributed. These data show that
the bed-material of this reach is dominantly cobble size material and contains very little of the
sand to gravel sizes. The majority of the bed-material is basalt, well rounded, and moderately
sorted. Some of the bed-material tends to be sub-angular and poorly sorted in the vicinity of
recent mass failures, The average d;, for all the CSI segments is 132 mm (large cobble).

Responsereacheshaveanaveraged,oof69mm,tmnspoﬂreachmanaverageofd,.,oflwmm,
and source reaches have an avmge d,o of 357 mm.

g5 RE ¥ .
The pebble counts are made to check the accuracy of ocular particle class estimates. For the dy,
particle size the observations are, on average, within 16% of the measured value. The greatest
error occurs for the dg, particle size (> 100%). Because of the low standard error for the d,,
particle class (< 20%), the ocular data are reliable.

Sediment Sources

The sediment source inventory maps and measures sources and deposits of bed-material. The

- basic characteristics of mass wasting features are mapped and include: 1) GPS and map location;
2) type of source material; 3) basic geometry; 4) percent delivery; and 5) possible triggering
mechanisms. Discrete sediment deposits are measured to estimate instream sediment volume
stored, and indicators of lateral and vertical scour are measured to estimate scour rates.

During the CSI, 12 mass wasting features were identified. They are all debris flows and/or
torrents and all occurred on slopes greater than 40%. They typically deliver the majority of their
debris to the stream channel. Debris flows occur in metamorphic and basalt lithologies,
however, field mapping of failure deposits indicates that the mietamorphic rocks are more
susceptible than basalt rocks to mass failure. The triggering mechanism for most of the failures

| ety | | matdc |

b

b,

e
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' was not evident in the field. Ofthe 12 features, it is clear that roads caused 4 features to fail.

Volume estimates of discrete sediment deposits are made at 3 sites. The first was a typical gravel
bar which has a volume of about 64 yd®. The bed-material is well rounded and has a d, of about
64 mm. The second site is near a debris flow deposit which has a volume of about 4,200 yd’.
The material is angular and has a d,, of about 180 mm. The third site was also near a debris slide
deposit which has a volume of about 2,000 yd®. The material is angular to sub-angular and has a
d, of about 120 mm. Not all of the deposited material measured is a result of the debris flows,
and is likely a combination of instream gravels and debris deposits. Observations suggest,
however, that in low gradient areas adjacent to debris flows more coarse material is stored than in
areas with no debris flows. In addition, the material near debris flows is more angular, in other
words, it has not been transported far from the up slope source.

Estimates of long-term scour rates are attempted, however, only 3 reliable indicators are
identified. At site R-18, a birch tree greater than 100 years old is presently being undercut by the
stream (NPT 1999). About 15 feet of lateral scour was measured indicating that about 0.15 feet
of bank is lost per year. At site R-12, two old growth cedar trees are presently being undercut by
the stream. About 5 to 6 feet of scour was measured on both the left and right bank indicating
that the stream is widening along this reach. Above site R-14, the Green Road Bridge is an
indicator of vertical scour rates. The bottom of the bridge abutments, which approximate where
the stream bed was originally, are exposed as a result of channel incision. Worth note, this scour
is not localized to the bridge extending up and downstream about 500 feet. At the bridge there
has beert about 5 feet of vertical scour over the last 12 to 15 years or 0.4 to 0.3 feet per year
(Hoffman 1999). It is likely that this scour resulted from a few extreme flood events rather than
on an average annual basis.

Discussion

This analysis uses accepted methods to evaluate channel stability and a weight of evidence
approach to determine if lower JF is in a stable state or in dynamic equilibrium (Pfankuch 1975;
Montgomery and Buffington 1993; Myers and Swanson 1992). The CSR data suggest that the
lower gradient reaches are unstable as a result of excess bed-material between 64 and 256 mm.

* These data also suggest that the transport reaches are at the threshold of geomorphic stability.

Channel instability tends to occur in alluvial unconfined valleys, channels within alluvial
confined valleys tend to be in a semi-stable state, and channels within bedrock valleys are in a
stable state.

Response reaches account for about 23% of lower JF or about 3 miles. The CSR indicate that
these reaches are unstable (i.¢. poor category). According to the data, the instability occurs
mainly in the channel bottom as a result of deposition except where mass failures are present
(Plates 1b). Substantial aggradation is occurring in these reaches causing the channel type to
change from a meandering to a braided stream. These response reaches have an average W/D-
ratio of 103 feet meaning these reaches are also very wide and shallow. These observations are
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common channel responses to increased coarse sediment load (Madej 1999; Montgomery and
Buffington 1993; Rosgen 1996).

Half of the lower JF stream channel is a transport reach. About 55% of the CSI segments fall
into the fair to poor categories. For the unstable segments the main problems appear along the
lower bank and channel bottom. These segments tend to be scoured in the higher gradient
sections (i.e. 2-3% slope), and aggraded in the lower gradient sections (i.e. 1.5-2% slope): for
example, at natural bedrock channel constrictions, the pools tend to be partially filled with cobble
size bed-material. Whereas, for higher gradient channels, the bankfull flow appears to be
scouring the lower banks, and the bankfull width appears to be increasing: for example, old

growth cedar trees which have been growing on a stable terrace for at least the last 100 years are

now being undercut by the stream channel (NPT 1999). This might indicate that the state of
transport reaches is shifting as a result of increased sediment and/or water inputs.

Source reaches make up about 27% of lower JF. According to the data, these reaches are
geomorphically stable. Channel stability likely results from the fact that these channels tend to
be high gradient and the bed-material is dominantly boulder to bedrock which provide a
relatively stable channel configuration. Water and sediment are rapidly transported through these
reaches and delivered to the lower gradient reaches where the sediment then is deposited.
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Plate 1a. Channel stability rating data, unsorted.

Stability
Poor | Totsl | Rating

Reach | Stream
Code Mile | Excell | Good | Fair
1 0 18] 2
2 0 2 |70] 17
3 5 5 j20] 0
4 24 {24] 5] 0
5 21 2913]0
5 19. 37 [3] o §
7 6 34 137} O
8 0 6, | 84| 20
9 1 28 |60] 4
10 0 27 | 82| 8
11 0 | 24 73] 4§
12 1 53 128] O
13 2 44 1 30] 12 ]
14 0 4 1271108
15 0 6 | 72| 4
18 0 10 | 75| 22
17 0 12 | 64| 78
18 2 20 | 78] 8
18 4 § 1131 0
20 ) S8 1121 0
21 4 580 |12] 0
22 14 | 41 2] 0

D-9
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Plate 1b. Channel stability rating data, sorted by slope class.

Rasach ]| Stream Stability .
) Code Mile [Slope Ci Excull | Good | Fair | Poor | Total | Rating ..- .
1 0.5 |transport] O | 57 {16] 2 _
2 0.9 |transport] 0 2 |7 17 : -
3 13 |transport] & §1 |20] 0
6 39 (transpot] 19 | 37 | 3] ©
7 4.3 |transport] B 4 137] 0 -
8 § 64 [transport] 0 | 8 {94] 20
9 | 67 |transpot] 1 | 28 | e0| 4
10 | 7.1 |transportf 0 | 27 [ 82] 8: ~
18 | 10.7 |transport] 2 | 20 | 78| 8 E
20 | 134 [transpori] 5 | 56 | 12] o -
22 | 14.0 |transportf 14 | 44 [ 2] o -
g
1 | 75 73] 4 v
14 ] 88 27 | 108
16 ) 9.6 5] 22
17 | 100 54| 78
15 | 1.2 721 44

g
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Plate 2. Channel geometry and grain size data.
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Reach | Stream :::;:l BFW | BFD | BFD | BFD | BFD | BFD | Siope | d18 | dS0 di4 mean | max
| Reach | Code tMilegmnl gm) | i) Lo L om f o | o | o | 500 | it | gmomy | () fwwin frefwin . Cla
c1 | 1 05 | 015 44 0 [13] o8] 12] o | 20| 45 ] 128{ >300] 66.7 | 33.8 [ ransport
1 0.6 58} 0 ]16]17] 18] o] 20] 45 o0 |>300] 56.9] 32.2 | ransport
c2] 2 | oo o1 ]25] 023 2[32] o] 25] 45| 128]>a00] 16.7] 7.81 | transport
2 | 10 |43} o|16f14] 18] 0] 23] 32| 90 | <300} 43 | 23.9 |ransport
c3}f 3 | 13 Joto|32] 019} 2 ]15] o 18] 32| 90 [>300] 298] 16 |transport
3 | 14 44| 0 J20]27]19] o] 2.0 16 | 128] >300] 29.3 | 15.2 | trensport
B5| 4 | 32 Jo11]|47| 0o]47[14]15f o] 401 45 [180] <300 54.1[27.6] source
4 |33 42| ofj alz1}25f o] 40 45 | 300]>300] 24.4] 13.5] source
B6| 5 | 35 [o10[21] 0}24]36f19] 0| 50 90| 180] 300 [13.3]583] source
' 5 | 38 74| 0 J26]o0ajos| o] 40] 45| 00| 180 | 100] 285] source
B7| 6 | 38 | 012 }385] 0 |21]16]13] o | 20| 64 | 128] <300] 38.5] 18.3 | transport] .
6 | 40 38| o]26[{11]1.9] o] 20] 45| 90 | <300] 32.1} 13.8 | transport
B8 | 7 | 43 |o12}58] 0]17]15]/06] 0| 23] 84 | 128]>300] 78.3] 34.1 | transport
7 | 44 81] oJ13{o7] 1| o] 1.0] 84 | 128] <avo| 135 | 82.2 | ransport
A5 ] 8 | 64 |oosafa3e{of19{23]18] 0] 25]16]45] 90 | 30 | 15.7]|wansport
8 | 65 53| 0o Josl17]1.1] 0] 3.8 |226] 64 | 180 | 77.9] 31.2 | ransport
A6] o | 67 Jo10|35) of10}18]15f o 15] 32| 90 128 | 33.7] 18.4 | transpont
o | 68 37jol2f17]23] o] 25] 32] 90| 180 | 30.8] 18.1 | transport
Ar] 10| 79 Jo11 |36} o0 ]10f23]18] 0] 20]32]90] 300] 30 |157]transport
10 | 7.2 54 | o J21]14016] o] 151 32| a0 | 300 | 52.9] 25.7 | transport
A8 ] 11 | 75 Jo11 42| o Joof11]14] o] 15 32| 64| 128 | 61.8} 30 |responss}
1" | 78 53] 0 Jo3|17]15} o} 10 32| 64| 90 | 757} 31.2|response|
Ao | 12 ] 7o J o {3 o]1.1]13] 1} o} 35] 32]300]2000]3559]202] source
12 | 80 | - 37| 0]12]17)13] o | 25 |226] 90 ] 100 | 44 [21.8] sourcs
A0 13 ] 83 foto]es]of 1]s5f 2] ol s5] 32 |2000f40000]38.2] 11.8] source
Al1| 14 1 86 | o125 o] 1]25f05] 0] 10] 16| 45} 128 | 68.8| 22 |response]
14 | 88 - 70l 0| 1]os] ol o] 10f16]45] 300 | 233 70 response|
Ad4 ] 15 ] 12 010f51] o0 fo3]15[01] 0] 1.5 [226] 64 | 180 } 134 | 34 [response]
15 | 1.3 as]{oJ16f{23]17] 0] 15] 11] 64] 90 |a3s.9]16.5response]
A1 ] 16 | 96 | 012 62] 0 J1.7{24]18] o | 15| 32 64 | 90 [55.4]25.8[response]
16 | 97 76§ 0]06{12[/08] o |18]22]64] 90 [ 150 65 [response}
A2 ] 17 | 100 ] 010 112} o [32]23] o] o | o8] 32|128] 180 | 102 | 35 |respanse]
17 | 104 144F 0 { 1 J37]18] o] 13132 00] 128 111]389]res
A3] 18 | 107 ] 010 | 48] o |27]18]1.3] o | 25 64 | 128] 180 [ 42.9] +7.8 | ransport
18 | 10.8 54| o Jor|[13]25] 0] 25 &4 | 128] 180 | 60 | 21.6 | transport
B1| 19 | 131fo10] 27| o34 2 |16] o] 50| 45 180] 300 | 19.3] 7.94 | source
19 | 13.2 23| o}20|28}18]| 0| 2.0 ] 45| 180] 300 | 19.9] 10 | source
B2 20 | 134 ]| 010]30]| 0o]21]18]17] o] 20 ] 45| 128] 256 [ 34.8| 18.6 | transport
20 13.5 30| 0)18]|17]1.5] O 20 | 32 | 128} 180 | 30- | 16.7 | transport
B3} 21 {137 ]| 010 |37]| o ]2s5] 2J25] o] 5.0/ 9 |300]>300]264] 14.8] source
21 | 138 35) 0 ]27]19] 2| o] 20] 45 [ 128] >30001 265| 13 { source
B4 | 22 J 140 ]| 011 |26] o J24]717]24] 0 ] 3.0] 20 |300]>300] 20 | 10.8{ ranspont
2 | 141 3] 0] 3111]15] 0] 3.0 84 [180]>300] 328] 13 [transport
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Flaie 3. Sediment source inventory data.

Sediment volume estimatiss
Roash | Hisght | Length man Estimated | Estivuied
Fastup | Code | (v | (i) | wiethais (1] 458 mE gyt | Voluma i3y
S1 15 2 | 8o 3 P T 12 2% 4 1000 | 1723 &4 rapgwd bohind & Iog jam
sz | 14 3 | 850 44 138 | 232 | 138 84 1000 { 113880 | 4217 2 receni dabris Korent fleare-2)
83 ] 5 350 30 80 a5 82 0 0 53958 1908 | mulnetsl froem & recant debris Wy, anguier materiel
Masswasting sstimaies {12 foatures total seen during invantory)
[ — ) dulivary | sowmce
Fasturn | Code | GPSFin| siope wiith agth %) magerial | wciasinm]s) Nalns:
1 15 por21000 50 25 300 100} mmm [ unknown JCannot see crown from craek goes upsiope ot least 300",
| | . Large angular boulders ot toa and instraam. 15" cutbanks
2 14 fo7z115 50 85 €90 | 100 | mmix | mad fallre |Stesp slide which cbviously originates from road
| I ' |t insst three other features along this reach from mad _ i
3 16 Jor2018 40 60 | 485 | 100 ] baitmx | - unkmown |coarse angular matersl, toe matrix supporied -
slide I3 healing with graases and smalt shwubs
shadding sediment along toe (3' high bank)
4 18 072100 &0 75 218 103 | mmx facent harvest’d small trees coarse migmitits schist material al toa,
5 8 ljor211y so0 25 300 | 100 | beitrx | unknown  [ot least thrma small dabrie slides along thin resch
l one netural small shump (10% delivary to charnnel)
[ (] 120 50 30 100 100 | baitrx natural
7 10 0721200 &0 30 100 50 | baltrx anguier baask material Ge matrix supported
Sediment scour sstimaies
[
E
L Eantuts |
1 0 ovr 100 yey [ birch tres (3.5 dbh)
2 o " cver 100 yra froe (3.5 to 4 dbh)  [lsteral scour only cobbla/boulder stresm bed
K] 14 § o | 1245w JGresn Road bridge |not much laterat scour
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APPENDIX E | JIM FORD CREEK HABITAT SURVEY REPORT
R1/R4 Stream Survey Data Summary for Jim Ford Canyon

Prepared by:

Ann Storrar

NPT Water Resources Division
Lapwai Office

- 10/12/99

Methodology

The Jim Ford Creek Canyon was surveyed using the R1/R4 Northern and Intermountain Region
Fish and Fish Habitat Standard Inventory Procedure (Overton et al. 1997) for approximately 16
% of it’s 14.6 mile length. In July 1999 two crews, each comprised of 2 individuals, surveyed
approximately 500 feet at intervals separated by 1500 ft, for a total of 21 separate reaches (2.16
miles). Crews received training in techniques prior to the start of survey.

Stream survey data were grouped by channel gradient (steepness) for evaluation due to differing
natural, hydrologic functioning at different gradients. A channels have gradients >3 %. B
channels are those with gradients of 1.5 to 3.0 %. C channels are those with gradients less than
1.5 %. B channel reaches dominate in the canyon, and comprised 54% of the survey length. A
channel reaches comprised 22%, and C channel reaches 24%.

Indicators of habitat condition are rated below as high, moderate, or low quality, according to
“Matrix of Pathways and Indicators of Watershed Condition for Chinook, Steelhead and Bull
Trout, Local Adapation for the Clearwater Basin and Lower Salmon™ (NMFS et al. 1998).

Watershed Condition

Watershed Road Density: Low Q_uahty ( >3mi/sq. tmle) Road density in lower Jim Ford is
4.58 mi/sq. nule (IDL 1999).

Mﬂd: Low Quality (>20% Equivalent Clearcut Area, ECA). Forestlands ECA = 12,976
acres (20%) of watershed (IDL 1999). An additional 10,662 acres (16%) of watershed is
cropland, pasture and rangeland.

" Changes in peak/base flow and water yield may occur as a result of agriculture and timber

harvest. Trees hold the soil on steep slopes and stabilize stream banks. Well-vegetated hillsides
catch the rain and release it slowly. Removing vegetation makes slopes unstable and causes
more rapid runoff, which increases soil erosion and carries more sediment to streams. Logging
also alters the snowpack size and melting regime. Gaps in the forest are more likely to
accumulate snow, releasing larger quantities of water at once when the snow melts, When rain
falls or snow melts on compacted soils and devegetated slopes, more water from a wider area
runs off quickly into the stream, making storm flows higher. An increase in storm flows is likely
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to cause channel erosion and more sedimentation in the stream (Columbia River Inter-Tribal

Fish Commission 1999)

Channel Condition and Dynamics

Width/Depth Ratio (wetted width): Predominantly Low Quality (all channel types > 10. Mean =
47; range = 23-98; n=21); indicating sediment accumulatlon in chamlels and reduction of stream
depth, '

Channel Width/Depth Overton Natural PACFISH Rating

Type Ratio (mean, Condition Volcanic (mean wetted width /depth |-
wetted width to Streams Rating ratio)
depth) (Varies with channel
- type and width)

A 47 16 Low quality >10

B 46 27 Low quality >10

C 53 10 Low guality >10

Width/Depth Ratio (bankfull widh): Predominantly Low Quality (all channel types, as
compared to Matrix values shown below).

Channel Type Width/Depth Ratio (mean, | Matrix Rating - bankfall -

: bankfull width to depth) (varies with channel type)
A 39 Low quality >12
B 46 Low quality >35
C 99 Low quality >60

Streambank Stability: High Quality (A and B channels > 95% stable. C channels >90% stable.
Mean = 98; range = 0-100; n = 21).
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Habitat Elements

Percent Surface Fines é—:ﬁ;mn: High Quality (All channels types < 10%. Mean = 6.3 %; range =

0-19; n=21).
Channel Type Percent Fines Matrix Rating
A 6.5 High quality < 10
6.4 High quality < 10
C 438 High quality < 20

Large Woody Debris: High Quality (Near-naturai levels of acting and poténtiai LWD).

a. Mean volume of LWD = 35 m*/ mile, above PACFISH recommendations of 15.57m%mile.

b. Mean number of pieces LWD per mile = 44; lower than the Overton et al. (1995) natural
condition database value (62 pieces) for B channel types (dominant channel type) in
predominantly volcanic geology with 25 feet wetted width.

Channel | Wetted | Volume PACFISH # of Overton Natural
Typs | width | {m?/ Rating pieces/ | Condition Volcanic
= | (feet) | mile) mile ‘Streams Rating

__ (Varies with chan

A 26 31 High > 15.57 48 Low quality (< 54
m® / mile pieces/mile)

B 25 33 High >15.57 44 Low quality (< 62
m® / mile pieces/mile)

C 21 49 High > 15.57 - 42 Adequate amount (> 37

m® / mile pieces/mile)
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Pool Frequency: Predominantly Low Quality (Does not meet PACFISH pool frequency
standards). Less than 47 pools/mile for average channel wetted width of 24 feet; mean = 29
pools/mile, range = 9.6-49.0; n=21. However, values are comparable to pool frequency of
“natural condition” streams evaluated by Overton et al. (1995) : "

Channel Wetted # Overton Natural Matrix
Type width Pools/mile Condition Volcanic Rating -
(feet) (mean) Streams Rating (varies
- with channel type and -
width
A chan A voleanic
A 26 31 8 nd High quality "
"> 26
pools/mile _ -
B 25 30 24 21 Low quality '
<47 _
: pools/mile -
C 21 24 21 22 Low quality
i <47
pools/mile r
&
Additional ga% (oot W by Matrix) ' ' _ g

Residual Pool Volume: C channels exhibited significantly lower residual volume than A and B
channels (p =0.25 and 0.13, respectively). Volume of C channel pools is 59% of A channel :
pools; and 55% of B channel pools; indicating pool infilling from coarse sediment loading. -

Channel Type | Residual Pool Volume &
. 3 ”
A 129 -
B 138 | - |
C 76 - | -

Percent Shade: mean for all reaches = 70%, range 30-89%, n=21, . _ -

Channel | Mean % ' B3
__Tvpe [ Shade , S
A 81 , r
B : 73 -
C 37
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Macroinvertebrates: Data from 1998 BURP samples is unavailable at this time.

Fish Density: Rainbow-steclhead density = 0.02/m’ (Kucera 1984), lowest of 10 NPT
Reservation tributaries to the Clearwater River sampled (values ranged from 0.02-0.22/m?). NPT
1998 BURP Site at reservation boundary: rainbow-steelhead density = 0.01/ m? and-2 age
classes; chinook density = 0.005/m? and 80-110 mm in length (age 0).

Summary

“The general distribution and abundance of fish within a stream or a watershed is regulated by

several variables including: temperature, productivity, suitable space, and water quality (DO,
turbidity, etc). At specific locations, fish respond to velocity, depth, substrate, cover, predators
and competitors. All of the general factors must be within suitable ranges for salmonids during

_ the time they use a stream segment (Bjomn and Reiser 1991). The following discussion

summarizes the suitability of habitat in the Jim Ford Canyon for salmonids. While known fish
densities are low for the watershed (see above), it is difficult to weigh the hmltmg effect of any
one variable.

Jim Ford Canyon B and C channel types (compnsmg 16 of the 21 reaches, or 76% of the survey)
have fewer pool% per mile than high quality habitat as rated by the Matrix (NMFS et al. 1998),
the locally adapted reference for evaluating fish habitat quality. However, the pool frequency for
all channel types is comparable to Qverton et al. (1995) Idaho “natural condition” values for
volcanic streams with similar gradients and wetted widths.

Width to depth (wetted) ratios exceed optimal levels for all charmel types, although overall
streambank stability is high. The bed-material of the canyon reach is dominantly cobble size,
containing very little sand to gravel size material. The average d50 for all inventoried segments
is 132mm +/- 12%. C channels have a d50 of 69mm, B channels- 118mm, and A channels- 357
mm (Fitzgerald 1999). As the width to depth ratio increases, bank erosion may be accelerated
by increasing hydraulic stress against the banks (Rosgen 1996). Evidence of accelerated bank
erosion includes undercut, one-hundred year old trees (diameters of 3-4 feet) on channel banks
now near toppling into the stream. This high width to depth ratio allows for less effective
shading (surveyed C channels had 57% shade), which in addition to the shallow depth resultsin
greater radiant energy absorption. This may drive or contribute to the unsuitable temperatures
found in the lower canyon (discussed below). Aggradation in the low gradient reaches also has a
barrier effect, decreasing available habitat. Areas of subsurface flow upstream of Green Road
Bridge halt fish passage at low flows, restnctmg fall spawmng to lower canyon reaches with the -
highest temperatures.

Space may be a limiting factor in low gradient camyon reaches, as fish abundance has been shown
to be related to pool volume. C channel reaches (low gradient) had the lowest pool frequencies
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and significantly lower residual volumes, due to coarse sediment infilling, than A and B channel
reaches. A and B channels had similar residual pool volumes. In pools up to 150 m’, the number
or biomass of fish observed has been shown to be directly related to the size of the pools (Bjornn
and Reiser 1991). Bjomn’s (1977) study showed that when sand was added to a natural pool,
reducing volume by half and the surface area of water deeper than 0.3m by two-thirds, fish
numbers declined by two-thirds.

‘Spawning substrate in the Jim Ford Canyon is available in sufficient quantities, with the C
channel- d50 at 69 mm (Fitzgerald 1999). Optimum substrate size for chinook and steelhead
ranges from 13 to 102 mm; and 48-91mm for rainbow trout (Bjomn and Reiser 1991). The

percent of fine sediment (< 6mm) is low throughout the canyon, and thus does not impair A

salmonid spawning. While canyon flows in late summer do not appear limiting to chinook
spawning, average depths in B (21cm) and C (15cm) channels are below 30 cm, the optimal
depth required for redds by a number of researchers (Bjornn and Reiser 1991).

The amount of large woody debris (LWD), appears adequate by PACFISH standards. However,
there is less LWD as compared to similar “natural condition” streams in Idaho (Overton et al.
1995). LWD plays a minor role in pool formation in the Jim Ford canyon, with most pools the

result of scouring and plunging flows around boulders and bedrock. The addition of cover (extra'

depth, preferred substrates, woody debris etc.) increases the complexity of space and the carrying
capacity of the stream. Fish abundance has been comrelated with the abundance and quality of the
cover. The lack of large woody debris associated with pools in Jim Ford may be a contributing
factor to low ﬁsh densltles, as well as the low percentage of undercut banks.

~ Jim Ford Creek is a%roducnve system with high nutrient Ievels and thus is not likely to be food-
‘limited for fish. While dissolved oxygen levels in the canyon are unknown, concentrations of
dissolved oxygen in small streams may be reduced by large amounts of organic debris when
temperatures are high and flows low (Bjornn and Reiser 1991). Growth, food conversion
effictency, and swimming performance will be adversely affected at dissolved oxygen
concentrations < 5mg/L, and adult migration has been observed to cease. This should be further
assessed in the Jim Ford Canyon for limiting effects on spawning migration and juvenile rearing.

Thermograph temperatures at canyon sites for July through August in 1998 and 1999 exceed 17.8
*C (7-day average of daily maximums), receiving a low quality rating by the Matrix. Daily
average temperatures exceed preferred levels for steelhead (10-13 °C) and chinook (12-14 *C) at
canyon sites below Green Road Bridge for July through mid-August both years. Several sites
(mouth, NPT boundary, and Green Road Bridge) approach the upper lethal limit for steethead
(23.9 °C) during these months. Immediately below the waterfall in the upper portion of the
canyon, temperatures for July and August 1999, were predominantly within the preferred range
for salmonids. It is unknown how far downstream toward Green Bridge this temperature regime
prevails. Thermographs show a 4.45 degree heat gain (comparing 7/1-8/31 averages for 1999)
between the waterfall (14.7°C) and Green Bridge (19.1°C). Downstream of the bridge, heat gain
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or loss is minimal, with the NPT boundary average at 19 1°C, and the mouth at 19.1 C for same
time interval.

_ The percent shading (evaluated by canopy cover angle) throughout the canyon is 70% overall,

with A channel levels at 81%, B channels at 73%, and C channels at 57%. Generally, 80 %
shade is considered adequate for maintaining stream temperature. The canyon contains .
predominantly mature, undisturbed canopy and riparian buffers due to steep terrain with limited
access. :

Conclusions

‘Management practices in the watershed have likely exacerbated the natural sediment regime,

with accumulation at levels which degrade salmonid habitat. Channels are wider and shallower
than optimal. Low gradient reaches have reduced pool volumes due to infilling with coarse
sediment. The introduction of bedload sediment and resulting increase in stream surface area
increases the amount of solar radiation entering the stream contributing to the unsuitable
temperatures found in the lower canyon.

Road density for this watershed is considered high (4.58 mi/sq. mile) by many researchers :
(NMFS et al. 1998), and has likely contributed to stream sediment loading, in addition to natural
landslides and the building of the power plant. Grazing mpacts in the canyon are thought to be
low, and no mining has occurred.

Recommendations

Measures should be taken to reduce overall sediment loading in this watershed. ‘In addition,
riparian buffers should be restored where indicated to meet desirable density and canopy cover
goals.

e Assess and diminish management related sediment sources where possible.

o Identify unneeded roads and decommission or obliterate.

e Maintain the existing road system to ensure stability of components, including cutslopes, fill
slopes, drainage system, and surface.

¢ Develop guidelines for land management in canyon, incorporating practices which reduce
erosion and risk of landslides.

Significance of Habitat Parameters—See Appendix B.

These are provided to assist with interpretation of results in order to illustrate the significance of
the parameters evaluated. Not all parameters discussed are limited or impaired in the Jim Ford
Watershed.
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APPENDIX F TECHNICAL DOCUMENTATION OF INSTREAM
LOADING ANALYSIS FOR COARSE SEDIMENT TMDL

prepared by
Jim Fitzgerald
U.S. EPA Boise Office

Introduction

- The goal of the Jim Ford Creek coarse sediment TMDL is to stabilize the response reaches

which, in tum, is expected to improve salmon rearing habitat. The analysis framework used to

" develop this TMDL presumes that actions taken to stabilize the channel will reduce the width to

depth ratio and increase the residual pool volume. The purpose of this appendix is to report the
methods, conceptual model, data, and results of the instream coarse sediment loading analysis.

Available evidence suggests that the response reaches of lower Jim Ford Creek are aggrading as a

" result of excess water and coarse sediment inputs. This evidence includes: 1) braided channels;

2) overflow channels eroding flood plain; 3) frequent channel migration; 4) channel widening; 5)
surface debris (e.g. vegetation) buried; and 6) substantial channel changes measured over last 20
years (i.c. photogrammetry). It is possible that these response reaches naturally store large
amounts of coarse sediment given the watershed geology and morphology. Some natural
instability likely occurs in this reach, however, channel stability and habitat data indicate that
bedload transport occurs more frequently than would be expected under natural conditions and
negatively impacts water temperature and salmon habitat.

This instream loading analysis estimates how much the bedload transport needs to be réduced to
help the response reaches stabilize. A qualitative conceptual model and quantitative bedload
transport analysis are used to help answer this question.

Methods

This section describes the methods used to develop the coarse sediment loading analysis. This
analysis uses a bankfull flow and bedload transport analysis to estimate the present and desired
bedload transport rates. One-dimensional flow and bedload transport equations are used to
estimate the existing reach average flow competénce (i.e. largest particle size moved at bankfull
flow) and bedload transport rates for a range of d., particle sizes. They are then used to estimate
the reach average bedload transport rate needed to increase the reach average d;, particle size.

. The stream flow analysis uses USGS regional regression equations to estimate bankfull flow (see

Hydrology Section 2.1.3 for details). Jim Ford Creek has not been gaged so no actual bankfull
flow values are available to verify this estimate. The estimated bankfull flow of lower Jim Ford

_ Creek is about 170 cfs.
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F-1. Flow chart iliustrating conceptual model of sediment and energy inputs and channel response: 2) model of~-
present state of equilibrium; and b) model of desired state of equilibrium. The Lane equations describe the balance
between sediment and water inputs and the response of the channel. The variables are defined as: 1) Qsis
bed-material load; 2} dw is the median particle size of the bed-material; 3) Q is bankfult discharge; and 4) S is stream
gradient. .

The following steps are used to apply the bedload transport equations. First, results from the
flow analysis are used to estimate the reach average boundary shear stress (i.e., force available to
transport sediment) which is a depth-slope product. Second, the bedload transport rates for
present and desired substrate conditions are estimated using the Parker-1982 and Parker-1990
bedload equations. The equations and their variables are not listed here. The computer program
WinXSPRO is used to calculate stream discharge and bedload transport rates. For descriptions
of the equations refer to USDA Forest Service (1997) and Reid and Dunne (1996).

The onedimensional flow and bedload transport equations make the following assumptions: 1)
constant width, depth, area, and velocity; 2) water surface slope and energy grade line approach
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the slope of the streambed; 3) streamlines are parallel and straight; and 4) channel uniform, with
no obstructions (e.g., boulders) or backwater. Bedload transport equations assume the following
as well: 1) constant reach average dy, particle size, depth, and slope at bankfull discharge; 2)
surface and subsurface ds, particle sizes are similar; 3) equal mobility of the streambed; and 4)
bankfull discharge is the channel maintaining flow and flood discharge is the channel changing
flow. _

Conceptual Model

This section describes the qualitative conceptual model and quantitative bedload model used to
develop this TMDL. The qualitative conceptual model of lower Jim Ford Creek presumes that
by reducing the bedload transport rate of transport reaches, the response reaches will be allowed
to develop a more stable meandering channel geometry (Figure F-1). This model assumes that
the bed-material texture, bed shear stress, and transport capacity are a result of long term
sediment and water inputs, and that as the sediment supply changes, so does the bed-material
texture. When the bedload transport capacity is greater than supply, winnowing and textural
coarsening of the bed-material result, and the bedload transport rate is reduced (Montgomery and
Buffington 1999). This conceptual framework supports the following bedload transport analysis.

The quantitative bedload model uses a design fluvial sediment analysis for an alluvial channel to
estimate the bedload transport rate through transport reaches. This analysis models bedload
transport for the present and desired state of channel equilibrium (Figure F-1).

Because of the temporal and spatial complexities of bedload movement, it is difficult to
accurately model the bedload transport rate of natural stream systems. To maximize the bedload
model output, and support the linkage between the instream targets and the coarse sediment load
capacity, the qualitative conceptual model assumes the following: 1) reducing the bedload input
to transport reaches will increase the d, particle size as winnowing removes the finer material; 2)
to increase the d,, particle size of transport reaches there needs to be less input of finer bed- ~
material (i.e., < 90 mm); 3) increasing the size of the d., particle size of transport reaches will
reduce the bedload input to response reaches; 4) reducing the bedload input to response reaches
will reduce the rate of aggradation, stabilize the stream bed, and reduce the frequency of channel
migration; 5) stabilizing the response reaches will result in a shift from a braided channel to a
meandering channel type; and 6) shifting to a meandering channel type will cause the width to
depth ratio to decrease and the residual pool volume to increase.

In addition to water and sediment, woody debris and riparian vegetation influence channel
stability. This analysis accounts for the role of organic material by assuming the following: 1) as
the bedload transport rate is reduced, the density of riparian vegetation will increase and will
facilitate a more stable channel geometry; and 2) as the amount of instream woody debris
mncreases, the channel roughness will increase, and the force available to transport bedload will
decrease (Buffington and Montgomery 1999).
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Data

This section describes the data used to model bedload transport. Channel geometry data
collected as part of the channel stability inventory are used in this model. For a summary of
these data refer to Appendix D. Rather than model every transport reach of lower Jim Ford
Creek, a “design” reach is chosen and channel geometry parameters are averaged over this reach.
The input variables are listed in Table F-1. As stated above, all bedload modeling is done at
bankfull discharge.

Table F-1. Flow and Bedload Transport Equations Input Variables

‘ Parameter Valne
Stage {ft) 21 | i
Area (f%) 55 __
Wetted Perimeter (f) 42 -
Width (ft) a1
Hydraulic Radius (f) 1.3 3
Hydraulic Depth (ft) 1.4 -
Slope , _ 0.02 E
Roughness (n) 0.08
Mean Velocity (ft/s) 3.0 ,r
Bankfull Discharge {cfs) 170 ) -

vy

!-1-

Figure F-2. Typical transport reach channel cross-section (no vertical exaggeration).
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Transport reaches tend to be in alluviat confined valleys and have limited flood plain access.
Figure F-2 illustrates the typical channel geometry of transport reaches. As reported in Appendix
D, there is a range of measured d, particle size for transport reach: therefore, three different d,,
particle sizes are modeled and compared to the desired ds, to estimate the needed bedioad
transport rate reductions. These particle sizes are: 1) 64 mm; 2) 90 mm; and 3) 118 mm.
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Results and Discussion

This section reports the results of bedload modeling and discusses the findings and conclusions.
In summary, the estimated bankfull flow of lower Jim Ford Creek is used to model bedload
transport through the “design” transport reach (Figure F-2). Results from the modeling are
presented in Table F-2.

Bedload modeling indicates that, in theory, to increase the bed-material d,, particle size from 64
to 128 mm, the bedload transport rate needs to be reduced about 98%. If the existing and desired

. bedload transport rates are taken as the average of the two Parker equations, the bedload transport

rate needs to be reduced between 70 and 100% depending on the bed-material dy, particle size
used in the equation. Because the average measured d,, particle size of transport reaches is 118
mm, a 70% reduction in bedload transport is used in the TMDL to allocate sediment reductions.

Given the present bankfull discharge, results from these equations indicate that substantial
reductions of bedload transport are needed to achieve the target conditions. The reported bedioad
transport rates are considered rough estimates of actual conditions. Moreover, other flows (e.g.,
extreme flood events) which transport large quantities of material are not factored into this
analysis. The uncertainty of these estimates is reduced by the assumptions made in the
conceptual model, however, it is unlikely that this analysis provides reach specific mitigation
alternatives as far as channel stability and salmon habitat quality. Results from the Sediment
Source Analysis Framework will be used to revise these estimates and provide specific
management alternatives needed to stabilize lower Jim Ford Creek (see TMDL. Administrative
Record for details). ' '

Table F-2. Bedload Modeling Results

Qbf (cfs) 170 _ Pe'rcent Reduction
d50 (mm) 64 90 118* 128~ ,
transportrate | vd' | vd | va | vd 64mm 99mm) | (118mm
Parker (1990) 5063 | 706 43 9 100 99 79
Parker (1982) s789 | 1642 | 107 36 99 93 66
Average | 5426 | 1174 75. 23 100 98 70
*t/d - tons/day

# = measured average d,, particle size of transport reaches
~ = desired condition
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APPENDIX G SUPPLEMENT TO TEMPERATURE TMDL

Prepared by Ann Storrar, -

NPT Water Resources Division Lapwai Office, and
Curry Jones, EPA, Seattle

11/4/99

G-1. Jim Ford Shade Evaluation
Methods

Shade percentages for the Jim Ford Watershed were determined using aerial photo interpretation
(Washington Forest Practices Board, 1997) in conjunction with field validation. Weighted
averages of percent shade by segment length were determined from aerial photos, for
approximately 110 stream miles, including mainstem Jim Ford Creek and it’s tributaries.

In order to provide a measure of certainty to the photo interpretation values, field verification was
conducted through stream surveys. The angle of canopy cover was recorded by field crews during
an R1/R4 Fish Habitat Survey of the lower Jim Ford canyon in July, 1999. The canyon was
surveyed at base flow, for 500 foot intervals separated by 1500 feet, for a total of 21 separate
reaches (2.16 miles) of it’s 14.6 mile length. The angle of canopy cover in degrees, on both sides
of the channel was recorded, as viewed with a clinometer, from the center point of each habitat
unit (Platts et al. 1983).

No significant difference was found in percent shade when the 21 mean, reach values from
stream surveys were compared with the corresponding aerial photo valum (p=0.041). See
attached Figure G-1 for Jim Ford shade percentages.

G-2. Thermograph Monitoring Locations

- Thermograph monitoring locations for 1998 and 1999 temperature monitoring are shown on

Figures G-2 and G-3, respectively.

" Q-3. Strearnflow and Channel Dimensions

Streamflow measurernents were obtained from field sheets used in the Idaho Beneficial Use
Reconnaissance Project (BURP), as no gage information was available. The BURP process
includes channel dimensions (width, depth, slope) and instantaneous streamflow measurements
(summarized in Appendix C). Stream channel cross-section information, and channel gradient
were used to calibrate and run the SSTEMP model.
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Jim Ford Creck Watershed :

T hermograph Locations 1998

Sile # Thermograph# 1998 Thenmograph Locations

Aol BN I - T R N T N p—.

14439
12918
14437
12919
12924
12920
12925
12921
74505

Mouth of Jim Ford Creek (conll. with Clearwater River)
‘Just below waterfall (mainstem Jim Ford Creek)

Above dam (mainstem Jim Ford) '

Below dam {mainslem Jim Ford)

Mainstem LF. immediaicly DS confl. Heywood and Mlles

Mouth of Grasshopper Cr.
Winler Cr, approx. 3 miles US v/ confluence with Jim Ford

Wilson Cr. approx. 1.5 miles US.fi/ confl.with Miles Creck
Headwalers (spring) of Wilson Cr. : _

2 0 2 Miles -

m

Flpgure G-2
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Jim Ford Creek Watershed

Thermograph Locations 1999

Sitc # Thmxogrnph # 1999 Thermograph Locations
1 254725 Mouth of Jim Ford Creek {(confl. with Clearwater River)
2 254731 Canyaon at Nez Perce Tribal Boundary
3 254727 Canyon at Green Bridge
4 254738 Just below waterfall (mainstem Jim Ford Creek)
5 17155 Mainstem Jim Ford DS WWTP
6 17157 Mainstem Jim Ford US WWTP
7 14437 Mouth of Heywood Cr.
g 17149 Mouth of Grasshopper Cr.
9 14436 Mouth of Winter Cr.
110 14439 Mainstem JF, immed DS confl. Wilson Cr and Miles Cr.
I 254728 Spring in canyon above waterfal}
12 17159 Mouth of Kamiah Guich
13 12921 Grasshopper Cr. DS Timberline H.S,
14 17153 Grasshopper Cr. US Timberline H.S.
2 0 2 Miles
N sttt e — :
o B [ Y0 T A0 T A T2 N DA R i I S

Figure G-3
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G-4 Atmospheric Condition Data

G-7

Atmospheric condition data needed to calibrate and model the subwatersheds in SSOLAR and
SSTEMP included air temperature, wind speed, relative humidity, and cloud cover. Air
temperature data was made available from the National Climatological Data Center for Weippe,
Pierce, and Dworshak, Idaho. Each subwatershed was modeled using data from the station of
most similar elevation. Daily maximum and minimum air temperatures were averaged for each
day for the entire period of record. The average monthly air temperature was the temperature
used in the modeling analysis (Table G-1). '

The National Oceanic Atmospheric Administration Climatic Atlas was uséd to estimate wind
speed and relative humidity. Values included: an average monthly wind speed of 8 mph for the
month, and relative humidity ranging from 20 - 40%, corrected for subwatershed elevation.

Table G-1. Mean Air Temperature for Salmonid Spawning and Rearing Time Period
Mean Monthly Air Temperature 1963-1998

Month Weippe, Idaho Pierce, Idaho Dworshak, Idaho
January | 25.37263034 25.373 - |32.5031
February 28.58773432 28.58 38.0269
March ¥ 33.78527835 33.785 44.5149
Aprl & ¢ 40.61311898 40.613 51.0734
May 49.30528727 49.305 58.88
June 56.0960924 56.096 65.7469
July 62.18563317 62.186 72.559
August 61.36709483 61.367 72.5892
September 52.23482379 52.235 63.4715
October 42.47023769 42.47 51.4912
November 32.34355097 32.344 40.2612
December 25.05485869 25.055 33.4467
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G-5 Frequently Occurring Stream Temperature

Frequently occurring stream temperatures were evaluated for each sub-watershed. Thermograph

data for the July 1st - August 16th time period were sorted into temperature groups and the

frequency of occurrence determined (Figure G-4). The frequency distribution charts (Figure G-5a

through G-5¢) below represent the data used to determine most frequently occurring stream
temperatures. :

Original Hobo Temp Data

Temperature | Fraquency Distributlon { Percentage
Date  Mainstam 9.2'Jirn Ford Data S
12024) .
sizmn [—ioe Sorted into 3 1 5
8/13/98 1596087 . Groups ‘; {’} ;;:'
o
6498 [ 15.63267 < 5 o
@/15/98 15.14087 —’ 3 o 0%
6/18/98 12.0367 10 0 0%
8/17/98 13.90339 11 2 2%
6/18/98 16.99333 12 L 8%
6M/98 14.376 13 ; 1%
6r20/98 | 14.08133 1 z S
822/98 17.17467 17 7 15%
/2398 17.48867 3 9 8%
8124198 16.68133 19 7 5%
672598 15.644 _ 20 20 18%
21 19 1%
2 8 5%
) 0 0%
24 0 0%
: 25 1] 0%
: 2% 0 0%
— 1 100%
38%
_ 30% e
Z i
§ 5% Ty
3 i
8 a0 ¢
% 15% ‘
g
"% :
. IR

19 M 12 13 14 15 16 1_? 18 19_20 21 2 2 24 25
Termperature (C)

Figure-G4

+
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Jim Ford Cresk {Upstream of Dam)
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Jim Ford Creek (Below Waterfall)
1998
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g %
o
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g 1%
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™ —
10 12 4 1% 19 20 - 24
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Figure G5-a
Wilson Creek

1998
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- 2%
1%
10%
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- i .
10 12 il 3 18 13 N n 24
Tampurghure (C)
Grasshopper Creek @ Mouth
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Figure G-5b
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Jim Ford Creek {Downstream of Dam)

1998
U 12 " " " m 17 M
U 12 “ . ®* ® 2 ou

Malnstem Jim Ford (Heywood, Wilson, Mile -
1998 :

10 12 "

Winters Creek
1988

1 12 1“4 1% 18 0 2 - 24
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Mouth Jim Ford w! Claarwater River

Thermagraph ¥ 254725
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Grasshopper Cresk at Mouth

Tharmograph § 17148
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G-6 Point Source - Timberline High School
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Winter Creek at Mouth
Tharmogragh ¥ 14438
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'Ihermographs were placed both upstream and downstwmn of the d:scharge ﬁ'om Tlmberlme
High School. A Students T-test shows no significarit difference in stream temperature above and
below Timberlines® discharge (p<0.05). This information is suramarized in Table G-2 below.

Table G-2. Grasshopper Creek (Tlmberlme High School) Temperature Assessment
Daily Average Stream Temperature
Upstream/Downstream
Date US of DS of Mouth of "
Timberline | Timberline | Grasshopper of Timberline High School
School | High Scheol '
6/9/99 10.583 12.057 12.369 2 Taited T-Test. | 0.00003135 (;;<0.05) No
Significant
Difference
6/10/99 12.417 12.37 13.726 2 Tailed T-Test | 0.000028142 {p<0.05} No
' Significant
Difference
6/11/99 14.43 14.399 15.565
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US of
Timberiine
High School

DS of
Timberline

Mouth of
Grasshopper

6/12/99 15.384 15.414 17.052 |
6/13/99 15.483 15.547 16.863
6/14/99 16.393 16.422 18.083
6/15/99 18.485 18.657 20.723
6/16/99 20.177 20.485 21.934
6/17/99 20.316 21.06 22.194
6/18/99 19.452 19.761 21.085.
6/19/99 18.404 18.532 20.037
6/20/99 17.155 17313 18.308
6/21/99 16.275 16.303 17.408
6/22/99 15.137 15.135 16.657
6/23/99 16.049 15.998 17.768
6/24/99 16.088 16.258 18.052
6/25/99 14.164 14.261 16.021
6/26/99 13.66 13.551 153
6727199 14775 14.63 16.305
6/28/99 14.184 14134 | = 15957
6/29/99 15.064 15.092 16.614
6/30/99 15.799 15.877 17.133
71199 15.582 15.624 17.074
712199 13.901 14.07 15.609
713199 13.489 13.421 15291 -
714199 13.589 13.635 15.293
75199 13.606 13.47 15.793
216/99 15.489 15.798 18.322
7799 16.64 16.723 18.856
718199 15.408 15.719 17.519
79199 15.881 16.094 18.075
7110/99 16.499 16.747 18.67
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Date US of DS of Mouth of
Timberline Timberline | Grasshopper .
High School | High School | .
711/99 17.585 17.877 19.476
712/99 18.227 18.458 19.684
713199 18.404 18.6 19.487
714199 17.935 17.782 18.052
15199 16369 16.283 15.882
7116199 15.704 16.02 15319
7117499 16.26 16.496 15.709
7/18/99 16.561 16.751 15378
7119199 1634 16.661 14.97
720/99 17.266 17.661 15.659
| 72199 17.244 17.25 16.1
7/22/99 16.804 17341 16.151
7723199 17.521 17.744 15.845
7124099 16813 16.32 15.591
225199 1503 15.534 14.542
226799 15.66 15.952 14.134
21199 16.628 17.221 14.54
7/28/99 17.714 18.258 14.944
7129199 18.112 18.461 14.992
7130199 17.407 17.543 14351 -
731499 16.977 17.24 13.946
8199 16.784 17.066 13.636
8/2/99 17.522 18.16 14.24
8/3/99 18.37 18.532 14.928
8/4/99 19.307. 19.478 15.543
'8/5/99 19.611 19.888 15.782
8/6/99 19.71 20015 15.796
871199 19.289 19.144 15.891
§/8/99 . 17.567 17.861 14.802




G-14

Date

US of
Timberline

DS of
Timberline

Mouth of
Grasshopper

" | High School | High School
8r9/99 17.07 17.176 14.226

8/10/99 17.217 17.448 14,147
81199 18.09 17.887 15.228
8/12/99 17.119 17.458 14,786
8/13/99 16.51 16.114 14.692
#1409 | 13976 14,069 13.805
8/15/99 14.448 14.67 13.635
8/16/88 14.943 15.261 15.682
817199 15.393 16.069 16.292
8/18/99 16.464 16.796 16659
8/19/99 11.776 18.358 17.005
3/20/99 17.503 _ 17.642 15.639
8/21/99 17.486 1754 15.433
8/22/99 16718 16.617 14.507
8/23/99 16.209 1611 14.024 -
8/24/59 16.527 16.537 14.474
8/25/99 16.5%6 1671 14272
8/26/99 16.56 16.712. 14.225
8127199 16.734 16.614 14.445
8/28/99 16.94 16.785 14.584
8/29/99 17.037 17.282 14.692
8/30/99 15.631 15.027 14.491

8/31/99 1671 15712 15.904
Mean 16.4915 16.6280 -0.14
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H-1
APPENDIX H WATERSHED RESTORATION STRATEGY

Overview

The Jim Ford Creck Total Maximum Daily Load (TMDL), developed under an existing
Memorandum of Agreement between the Nez Perce Tribe, the Environmental Protection Agency
(U.S. EPA), and the State of Idaho Department of Environmental Quality (IDEQ) was
established to restore beneficial uses and achieve State water quality standards. The temperature
component of the Jim Ford Creek TMDL establishes a percent reduction target in instream
temperature and a corresponding “Percent Increase In Shade” target for each sub-watershed.
These targets, over time, will ensure reasonable progress toward the attainment of the water
quality criteria and protection of sensitive fish species in the Jim Ford Creek watershed.

The Jim Ford Watershed Advisory Group (WAG) has participated in developing a Watershed
Restoration Strategy (WRS) to ensure reasonable progress toward attainment of water quality
standards through watershed improvement projects, restoration activities and management
practices. As presented in Figure H-1, the structure and success of the WRS implementation rely
heavily on the cooperation of landowners in the watershed. Once the strategy is complete,
measures identified will be used to develop the analytical component of the temperature TMDL

for nonpoint sources in the watershed. The streams affected by this plan include:

#Wilson Creek, Headwaters to Mouth 4Jim Ford Creek, Headwaters to Mouth

4Heywood Creek, Headwaters to Mouth 4 Miles Creek, Headwaters to Mouth
#Grasshopper Creek, Headwaters to Mouth 4 Winter Creek, Headwaters to Mouth

"~ #Shake Meadow Creek, Headwaters to Mouth - 4 Kamiah Gulch, Headwaters to Mouth :



Grazing, Timbar and
Agricultural Activitles .

Riparian Restofation Component

Feedback Example: Managsment Practice - Grazing
Loop Prescriction  Affscton WQ Feedback
Mgnaged riparian Adequeate riparian Loop

buffor aach side of shada o maintain
Insiraam

Figure H-1- Riparian Restoration Strategy and Feedback Process

Problem .

Streams in the Jim Ford Creek watershed are impaired due to excess heating causing temperature
exceedences, Stream temperature is an expression of heat energy per unit volume of water. .
Temperatures can increase as a result of land management activities which alter basic watershed
processes. Stream temperature is affected by the amount of water surface area exposed to direct
 solar radiation (i.. sunlight), which is absorbed and dissipated as heat. Land management

practices may result in water temperature increases through the process described in Tables H-1
and H-2. '

Table H-2 identifies watershed conditions in Jim Ford Creek and their effect on water quahty and
the human-caused sources attributed to the condmon(s)

et
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Table H- 1 - Watershed Condltlons in Jim Ford a.nd Their Effects on Water Quality

Wltershed’ ;
.C_ondi_tion__ i

- NPS pollution: relation m
. .. watershed condition - -

Hum—Caused Sources of Wlteg'shed
gt i < Condition’; *¥ L

1. Riparian arez
in sub-optimal
condition

A, Streambank
shade less than
20 percent

High stream temperature: Increased

| exposure to sun allowing solar

heating

»Historie domestic livestock grazing
practices with high concentrations or
overuse during critical growing season
resulting in loss of species diversity, -
especially riparian woody species

s.ow level managetnent of livestock

*Timber removal

*Reduction of wetlands, increased depth

to groundwater

+Conversion of wetland meadows to

" pasture and cropland

sRemoval of shrubs along ditches and

streams '
*Removal of beaver resulting in lower
water table

B. Less than 80
percent

stability

High stream temperature:
streambank erosion resulting in
widening of stream allowing
increased solar heating; reduced
shade from overhanging banks; low
summer flows and reduced cool
ground water inflow

=Historic domestic livestock grazing

practices with high concentrations or
overuse-during critical growing season
resulting in increase of nonriparian
herbaceous species with shallower and
fewer roots; high concentrations or
overuse during periods when _
streambanks are saturated and vulnerable
to trampling or chiseling

»Stream channelization, straightening

*Removal of shrubs along ditches and
streams stabilizing banks

*Woody debris removal

C. Reduced
fivari
vegetation
acting as buffer,
filter, and
sediment trap.

Sediment, suspended solids,
nutrients, and bacterial input
resulting in reduced water quality

» Wildfires

sConstruction of drainage ditches
«Stream channclization, straightening
» Soil disturbance from tillage, erosion

- from road construction and maintenance

*Nutrient input from agricultural and
grazing practices {algal growth)
«Bacterie input from grazing
sReduction and conversion of wetlands
sRemoval of shrubs along ditches and
streams
*Removal of beaver resultmg in lower
water table, reduced wetland areas

II. Other

Mass failure
risk in lower
reach (high) and
upper reach
{moderate)

Sedimentation: increased likelihood
of additional mass failures in the
stream protection zone of the lower
Jim Ford Creek.

High stream temperature: Increased
exposure 10 sun allowing solar
heating

® Reduced canopy cover, and land use
practices resulting in"flashy”water yield
affecting the lower reaches of Jim Ford
Creck '

1 Evidence of natuml mass failures in the canyon reach have been observed.
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Objectives

The objectives of the WRS are to:

. Reestablish natural ecologic regimes in riparian meadows, uplands and grasslands by
‘incorporating best management practices for sensitive landscapes and communities.

. To implement an adaptive management strategy for agriculture, livestock grazing, forest
: practices and road building and maintenance. The management strategy will be adjusted
annually, as needed, to ensure temperature reductions occur over time.

Proposed management measures

Human activities in the Jim Ford Creek watershed, contnbute to temperature increases and other -

non-point source pollutants (e.g. sediment, nutrients) through timber management, grazing,
agricultural, recreation, and construction activities. The proposed management measures were
developed to improve past practices and aid in the improvement of water quality in the Jim Ford
Creek watershed. The WRS calls for the following prescriptions throughout the watershed to
ensure progress toward the attainment of water quality standards. Once the WRS is
implemented, if reasonable progress toward the attainment of water quality standards is not
evident, the WRS will be revisited to determine the necessary changes.
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Table H-2 - Land Mana at Practice ropX Management Objective Addressed and
Implementation Schedule and Monitoring Requirements to Measure Progress
Land Management ne Managemep Recommended Changes in Kmplementation
 Practice . .. X ;| G rnetice (Specific S | - Current Practicesu.the | . ... gpq. -
sfershe oF Unland 2 £ ' ‘Monitoring
; * ..- il v
Livestock/Grazing Management

1. Adaptive management Improvements in | EXAMPLE: Landowner: . Recommended Changes in Implementation:
b_y [and0wners to adjust ripm'ia'n w?getation; Jim’s Ranch— Current Manageﬁnnt Practice(s):
timing and scason of use of | reduction in bank . Practice(s) ] .
livestock on the pastures to | trampling during Wilson Creck . . . Management: .
allow improved growth and | periods of saturation; subwatershed No controlled grazing scheme | Rotational grazing system
regrowth of riparian improvements in would allow critical arcas to Resources:
vegetation, improved upland vegetation rest during the eritical time
health of upland condition period.
vegetation, increased . Decrease ‘ :
standing vegetation, litter, | ooncentration of ' Timeframe for Monitoring
and diversity. animals by providing Progress

alternative forage
2. lmplementatién ofa Improvements in ’
managed riparian zone riparian vegetation;
(riparian buffer and filter reduction in bank
strips) for key arcas (fo be trampling during
determined) in the Jim periods of saturation;
Ford Creek watershed. improvements in.

' upland vegetation

condition

Decrease

concentration of

animals by providing o

alternative forage "
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Land Msnsgement | " Management - R g i i, Recpmmended Cha y
. L fm SAREEIICDL nmended Changes In Implementation
Practice wnObjective.and g Current Practices in the and

- effects:on Ripaviane.J. .+ Watershed -
or.uph b o o : Monitoring
REDL . r i

3. Construction of Improvements in -

diversion in key areas of riparian vegetation; '

the watershed to provide reduction in bank

water to livestock during trampling during

the surrener months. periods of saturation;
improvements in
upland vegetation
condition.

4. Target utilization of __ | Improvements in

for uplands annual growth upland vegetation

on key herbaceous upland condition.

species and ___ percent en

key woody upland species.

Private Land Owners __

A 5. Private use of riders to Improvements in

keep livestock away from upland vegetation

riparian areas and to ensure | condition. ,

areas are not overgrazed.

6. Construction of fences .

for improved livestock

control adjusiments for

timing and season of use. L

| I S SO D D | S S o | Y 3 ! 1 1 '
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Implementation
and
Monitoring

7. Construction of private
holding pens in headwater

|l area for improved tvestock
control and timely
gathering and removal.

Streambank shade
will be increased
through
improvement of
shade-providing
riparian woody
species.

Streambank stability
will improve through
improvement of
herbaceous and
wouody species to
provide root mass to
provide a matrix for
holding the soil
particles together.
Infiltration will be
improved through
increase in basal and
canopy vegetative
cover to intercept
overland flow and

precipitation.

B.Water spreading,
diversions, and
holding ponds.

Maintain the water
table, especially

during the summer.

9. Tree and shrub planting.
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Land Management
Practice

Management
Objectiveand -
effects on Riparian

or upland conditios . |- -

o

Recommended Changes in
" Current Practlces in the
Watershed

Implementation
and
Maonitoring

1. Restriction of timber
harvest activities in the
stream protection zone
(riparian area) of the lower
reach of Jim Ford Creek.

Streambank shade
will be increased
through
improvement of
shade-providing
riparian woody
species.

Streambank stability
will improve through
improvement of
herbaceous and
woody species to
provide root mass to
provide a matrix for
holding the soil
particles together.

Decrease in rate of
mass failures in the
lower reaches of Jim
Ford Creek.

2. Road mhnagemcnt
abandonment, closure,
obliteration.

3.Land management

Activities which attenuate
water yield.

4. Tree and shrub planting.

|| 1. Nutrient management.

—_———er—— e —
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) _‘Reeommended Changes in Implementation
o Current Pragtices in the and . -
"‘.'Watershed L
Monitoring -

2. Erosion reduction from
croplands, streambanks,
roads and ditches ie.
grassed waterways, CRP,
etc.

3. Tree and shrub planting.

4. Stream channel
modification.

Streambank stability
will improve through
restoring old
meanders,
climinating the
drainage ditch effect.
Reduce channel
widening and
downcutting

5. Water Spreadmg, and
ponds.

Maintain the water
table during the
critical time period
{i.e. summer)

6. Wildlife management to
improve and maintain
vegetative cover.

7. Implementation of a
managed riparian zone
(riparian buffer and filter
strips) for key areas (to be
determined) in the Jim

| Ford Creek Watershed.

8. Pond dévelopment for
off-stream watering, fire
protection, and water table
maintenance.
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APPENDIX 1 SUPPLEMENT TO BACTERIA TMDL

This Appcndlx prov1des the backup statistical analyses and compansons for the fecal coliform
TMDL analysis presented in Section 3.4 as well as comparison analysis for E. coli data.

1.1 Condition Assessment

This section summarizes the fecal coliform and flow data that were used in the load analyses,
trends associated with that data, and critical conditions.

Fecal Coliform Data

Past fecal coliform sampling efforts are summarized in section 2.2.3 Of those efforts, only the
more recent 1997 and 1998 sampling activities are representative of current conditions and
comprehensive enough for a loading analysis. Tables I-1 and I-2 and Figure I-1 and I-2
sampling frequency and figures and graphically present 1998 data. Some limited bacteria
samples taken in 1999 to evaluate the impacts from the lagoon #1 underdrain at Weippe WWTP
were also considered in the waste load analysis.

Table I-3 presents fecal coliform geometric mean levels for data collected during the SCR and
PCR seasons in 1998 and the number of exceedances of Idaho’s acute or instantaneous PCR
criterion (not more than 500 cfu/100mL). The 1997 data were collected only during the PCR
season, and exceedances of both criteria occurred during that season. All exceedances of both
acute and chronic criteria in the 1998 data set occurred in the PCR season except for an
exceedance of the acute and chronic criteria which occurred during the SCR season at Miles
Creek. At that station, the only. sampling data during the SCR season were four sa:mples in April
and both criteria were exceeded for that month.

No exceedance of either criteria occu;red at the downstream locations of Jim Ford Creek at the
mouth and Green Road bridge. At the station located downstream of Weippe but above the
hydrodam, the geometric criterion was not exceeded; however, two samples did exceed the
instantaneous criteria. The geometric criterion was exceeded at the upstream of Weippe location
on mainstem Jim Ford Creek; at the mouths of Grasshopper, Miles, and Heywood creeks; and at
the Winter Creek located approximately 3 miles upstream of its mouth. While exceedances

" occurred at the mouth of Grasshopper Creek, they did not occur at the two sample locations on
. Grasshopper creek above and below Timberline High School WWTP. In comparing the

geornetric means of samples taken at or near the same sampling locations in 1997 and 1998;
means in 1998 were higher than means in 1997 at two of three locations.
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Table I-1. Frequency by month of 1998 Fecal Coliform Samples _
Site Jan | Feb | Mar |A2r May | Jun July | Aug Sep | Oct | Nov | Dec | Total | -

P — ——
Mouth of Jim 0 8 9 5 3 s | 3 4 3 0 0 0 |40

Ford Creek

Downstream 0 8 9 5 3 5 3 4 | 1 0 0 0 |38
of Weippe - .
WWTP

Upsteamof | 0 | 8 [ 9 | 5 | 3 [ s |3 {310 ] o o3
Weippe ' T

Grasshopper | 0 | 8 1 o s | 3 { s |3 |11 {o] o | o3 oy
Creek ‘. ' -
Weippe o | 8 )9 st 214l o|ofofo}fo | oz -~
WWTP ' |

Grasshopper 0 0 0 5 3 1 0 0 0 o | o o |9
Creek -

upstream of
WWTP

Timberline o | oo |3 3 o Jolo | ol o O
High School - : -
WWIP '

Grasshopper | 0 0 0 4 3. 5 3 4 0 0 |. 0 o |19
Creek .

downstream of
WWIP . . —_

MilesCreck | 0 | 0 | 0 [ 4 | 3 [ s |3 |o|o]|o]o|o]s -

Heywood { 0 0 H 3 3 | 5 3 0 1] 0 0 0 14
Creek

Winter Creek 0 {1 0 0 5 3 5 3 0 0 ] o 0 |15 -

ey

Table I-2. Fregiency by month for 1997 Fecal Coliform Data

Site May June | July Aung. | Sept. | Total 4
G-1 Upstream Grasshopper Creek s s s e [t |2 =
G-2 Mouth of Grasshopper Creek 5 5 5 4 5 24 :
'JF -3 Upstream of Weippe 5 5 5 4 4 23 -
JF-4 Upstream Jim Ford mainstem at Chapman 5 5 5 4 S 24 .,..,
Bridge _ : —
JF-5 Downstream Jim Ford at Green Road Bri(igc 1 5 5 4 3 I8
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Table I-3. Summary of 1997 and 1998 Fecal Coliform Data Compared to Criteria

Site 1998 1997
geomean | #> 500 #of geomean #> #of
saﬂles 500 samgles |
Mouth of Jim Ford PCR 32 0 18 —_— -—- —
SCR 12 0 22 —_ — -
Downstream Jim Ford PCR. —_ - — 16 0 18
at Green Road Bridge
: SCR — — —_ — — —_—
Jim Ford below PCR 49 2 16 — — —
Weippe - .
PP SCR 29 0 22 —_— — —
Mouth of Grasshopper PCR 0 i3 38 2 24
- SCR 27 0 22 — — —-
Upstream Jim Ford PCR 2 16 2 23
above Weippe
: SCR 33 0 22 — — —
Upstream Jim Ford just PCR — — — 13 24
below dam at Chapman
Road. Bridge SCR —_ — —_ — —_— —
Miles Creek PCR 6 11 —_ ——- —
SCR 2 -4 — — —
Heywood Creek PCR 1 11 — -— —
- SCR 13 0 3 —_— —_ m——
Winter Creek PCR 2 11 —_ e -
| scR | 3 0 5 — — —
Grasshopper PCR 35 0 15 — ——- —
Downstream of THS
WWTP SCR 11 0 4 — —— —_
Grasshopper upstream PCR 38 0 4 4 24
of THS WWTP
SCR 12 0 5 — — ——

Geometric means higher than the PCR criteria of 50 cfi/100 mL are shaded. No samples taken during a specific
time season is indicated as “----". # - number.

:
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In sum, the data indicated the highest levels and greatest number of criteria exceedances at the
locations on Jim Ford Creek upstream of Weippe, and in the tributaries to Jim Ford Creek. Sites
in the canyon portion of the watershed did not have exceedances. The exceedances almost all
occurred during the PCR season when flows were very low and minimal dilution occurred. The
sampling stations where most exceedances occurred were all ponded and stagnant.

Flow Data

Limited flow measurements were taken for the 1998 reconnaissance study, while none were
taken for the 1997 study. Therefore, the 1997 data were not used in the loading analysis but were
used along with the 1998 data to evaluate concentration variations in time and location and
determine areas to focus best management practices. For the 1998 data, a discharge-stage
relationship was established based on flow and stage measurements taken 5 times at the mouth, 4
times Upstream of Weippe, and 3 times at the mouth of Grasshopper. None of the
measurements were taken during peak runoff; therefore, flow estimates are considered
questionable. However, this is the only flow data available for the loading analysis. Due to
elevation, drainage size, and geology differences, daily stream levels measured at Lolo Creek

- were not suitable for generating flow estimates for Jim Ford Creek. A search of other nearby

flow momtormg station did not indicate a suitable site for correlation with Jim Ford Creek
(Fitzgerald 1999).

Without a suitable USGS station to predict daily flows based on correlation, flow estimates used
with the 1998 bacteria concentration data were generated as follows. _ :
1. For the mouth of Jim Ford, upstream of Weippe, and mouth of Grasshopper sampling
locations, flow estimates for sampling dates were generated based using a predictive relationship
between stage and flow based on limited flow and stage measurements, as further detailed in this
Appendix.

2. For the Weippe WWTP, discharge levels were provided by the City of Weippe for the dates
samples were collected.

3. For the Timberline High School WWTP, average discharge levels were estimated using
average monthly discharge estimates from the monthly Data Monitoring Reports (DMRs).

4. For the downstream of Wéippe location, estimates for the dates sampled were generated by
adding estimated flows for upstream of Weippe and the mouth of Grasshopper to Weippe
WWTP discharge levels. _

5. For Miles, Winter, and Heywood Creek, no flow stage:discharge measurements were taken
during the 1998 study. Because these tributaries had some of the highest levels of bacteria, flow
estimates were desired so that these tributaries could be evahiated in the loading analyses.
Procedures developed by Horn (1987) were used to estimate flows.
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Hom analyzed records for 124 stream gaging stations in Idaho and developed regional regression
equations that relate mean annual flow statistics to drainage area, mean annual precipitation, and
percentage of forest cover. Horn developed the following equations to calculate the mean (Q, )
and standard deviation (Sg) of annual discharge for ungaged streams in northern Idaho are:

Qm (cfS/day) = 98 A0-922P1.444F0_337
Sq (cfs/day) = 1.757A090p1379

where:

- A is the drainage area in square miles

- P is the mean annual precipitation in inches
= F is the percentage of forest cover

Table I-4 presents the parameters used in these equations to estimate the relationship between the |

flow of these tributaries to the flow at the mouth. The estimated flows for each month at the
mouth in 1998 were multiplied by the percentage of the estimated annual flow for tributary
compared to the mouth derived by the Hom analyses. So, for example, the estimated average
flow during the month of May at the mouth was 224 cfs. Since the annual flow in Winter Creek
is estimated to be 18% of Jim Ford Creek at the mouth, then the estimated average flow for May
in Winter Creek is 18% of 224 cfs, or 40.3 cfs.

Table 1-4. Flow estimates and parameters based on Homn (1987) methodology

Tributary Am |Pin. |F,% |Q,cfs-day |[Sq,cfs- % of Lower
f | day Jim Ford

Miles/Wilson | 12.99 |30 96.5 18 53 22

Heywood 11.35 30 83.0 15 4.7 - 18

Winter 1085 |30 95.2 15 45 . 18

Grasshopper |[16.31 |30 84 - |21 6.5 26

LowerJim [99.29 |24 87 |83 24.4 NA

Ford

Little data were available to check these percentages against actual flow measurements. The
Hom analysis predicts an average annual flow of 82 cfs. An average annual flow estimate of 61
cfs was provided in the environmental assessment for the hydroplant license (FERC 1985);
however, how this estimated was derived was not explained. A 1986 IDEQ report provided an
estimated monthly flow regime for Jim Ford Creek that indicates an estimated 47 average annual
cfs, which was attributed to figures from hydroplant licensing. Since the 1998 sampling did not -
occur Oct. - Dec., the average annual flow cannot be predicted for comparison purposes.
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Using the 1998 flow estimates, flows at the mouth of Grasshopper Creek averaged 20% of the
flows at the mouth of Jim Ford. Based on the Hom analysis, the percentage is 26%. Based on
limited flow measurements taken at the mouth of both creeks in 1991, this percentage averaged
26%. Winter Creek flows are approximately 18% of flows at the mouth of Jim Ford based on the
Horn analyses. This percentage is 16% based on 1991 flows measured at the mouth of Jim Ford
and mouth of Winter Creek on three sampling dates. Overall, the differences between the
percentages based on the limited flow measurements from 1991 and 1998 and the percentages
produced by the Horn analysis are close enough to be considered within the uncertainty of the
different methods. This lends credence to the use of the Horn method for the tributaries without

flow data.

Subsequent to use of the Hom flow estimates for loading analyses, Jim Fitzgerald of the U.S.
EPA estimated flows using the methodology of Lipscomb (1998) as explained in Section 2.1.3.
The 50th percentile flows were used to generate chronic reduction flow estimates for comparison
to estimates using the procedures identified in Section 3.4.2.2. Estimated percentage reduction
using the two different flow estimate procedures are presented in Table I-5. Results are
considered to be within the uncertainty of the methodologies used and reinforce the need for
accurate and comprehensive flow data in this watershed.

Table I-5. Comparison of Estimated Reductions under Using Different Flow Estimates

Site Percent Reduction Based | Percent Reduction based on
on Stream:Discharge and Estimates from Lipscomb
| Horn (1987) method 1998 method

Mouth of Jim Ford Ndne None |
Downstream of Weippe 47% 49%

Upstream of Weippe 82% 80%
Grasshopper Creek 33% 16%
Miles/Wilson Creeks 70% 86%

Heywood Creek 62% 76%

Winter Creek 62% " 74%

Because the WWTP discharge is dependent on dilution flows in Jim Ford Creek, the WWTP.
monitors creek flows during discharge months. Daily flow estimates are generated based a
streamn:discharge relationship established at the Hwy 11 bridge southwest of Weippe. The flow
records of the WWTP were reviewed for discharge dates in the PCR period (May and June) in
the last 5 years. Table I-6 provides a summary of this data, along with the average and the
numbers generated using the 1998 flow data.
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Table I-6. Comparison of Upstream Weippe flows provided by WWTP and TMDL flows
Month ! 1998 ! 1997 | 1996 | 1995 | 1994 | 1993 % Average TMDL
May - 12 33 50 33 7 58 33.5 31

June 20 None 3 17. 9 23 14 16

While there is considerable variation in each year, the average flow is similar to those used in the
TMDL. However, comparing the 1998 flow estimated from the WWTP records compared to the

1998 TMDL, the match is not as good (for May, 12 c¢fs compared to 31 cfs and for June, 20 cfs
compared to 16 cfs).

While differences exist where comparison could be made with 1998 flow estimates, the
differences are considered to be within the uncertainty of the different methods.

I-2 Correlation with Fecal Coliform and Flow -

It is generally observed that non-point source poilutant concentrations are related to receiving

- water flow, usually positively. This is because the precipitation and runoff processes that feed
stream flow are important in moving non-point pollutants from the landscape to the river, Ifa
relation exists between flow and instream concentration, it is useful for predicting concentrations
at unmonitored flows. Even if the regression is weak (low r?), if it is significant it can be used to
provide a better estimate than merely using the average concentration or stratifying the data.

A regression analysis was conducted to test the relation of fecal coliform counts with flow at the

four monitoring stations with flow estimates. Results indicated an insignificant relationship .

between flow and bacteria levels at three of the four sites. For the mouth of Jim Ford where the

correlation was significant, the r* was 0.193, which indicates that flow is a poor predictor of

bacteria levels. This lack of correlation may partly be due to inadequate flow estimates based on
very limited discharge measurements. Results are presented in Table 1-7.

Table I-7. Results from Regression of Stage and Flow

Site ‘Number R? Predictive Equation Significance of
of . Regression F
Samples '
: e

Mouth of Jim Ford 5 0.95 Y =321e*2% - 0.193
Upstream of 4 0.98 Y =38.76x + 0.817 0.006
Weippe _

Grasshopper Creek 3 0.99 Y =23.152x - 24.61 0.037

{71
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I-3 Correlation of Qther Factors and Bacteria Levels

Many other factors besides flow influence the transport and survival of pathogens. Major factors
include, temperature, sunlight, and soil moisture conditions. Other factors include age of the
fecal deposit, soil type, pH, salinity, predation, nutrient deficiencies, toxic substances, settling,

- resuspension of particles with sorbed organisms, and growth of organisms in the water (Thomann

and Mueller 1987). Typically, conditions favorable to survival of pathogens in water are lower
amounts of sunlight, lower salinity, elevated levels of nutrients and organic matter, and lower
temperatures. The further away the source of pathogens, tlie greater the bacteria die-off due to
various factors and decreased load delivered to the stream. Survival increases with increased
soil moisture content and retention. Once bacteria enter the stream the majority settle to the
bottom where conditions are more conducive to survival than in the water column. Bacteria can
be resuspended when bottom sediments are disturbed.

Tables I-8, I-9, and [-10 provide a summary of the regression of flow, TSS, and precipitation,
respectively. Flow was insignificantly correlated with bacteria levels at 3 or the 4 sites; similar
results were obtained for TSS. It was hypothesized the bacteria levels would increase with
increased total suspended solids and increased precipitation. Total suspended solids and fecal
coliform were insignificantly correlated at three of the four stations.

A stronger correlation existed between precipitation and bacteria levels. A significant and
positive relationship existed for dates at four of the five sites when daily precipitation exceed 0.6
inches for the 1997 data set. This indicates that with higher precipitation events, greater bacteria
levels occurred. This could possible be due to higher waste runoff, however, most of the
draining land areas were relatively flat areas. Another cause could be resuspension of bacteria
from bottom sediments during higher precipitation events. How groundwater sources contribute
to both flow and bacteria loading to the stream is unknown. The results indicate a data gap for
future monitoring - to design monitoring to evaluate flow events as well as calendar year flow

~ conditions and groundwater contribution.

Table I-8. Results from Regression of Fecal Coliform Concentrations on Flow

Site | Number R? - Significance of
of Regression F
SM==-==-==_==
Mouth of Jim Ford 37 0193 | 0.006 |
Downstream of Weippe 37 0.0074 0.611
Upstream of Weippe 37 0.0002 0.92
Mouth of Grasshopper 35 0.0051 0.68
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Table 1-9. Results from Rgﬁession of Fecal Coliform Concentrations on TSS

Site Number of R? Significance of
Samples Regression F
1 Mouth of Jim Ford 37 0.149 0.017
2 Downstream of Weippe 35 0.0004 0.90
3 Upstream of Weippe 37 0.0039 . 0.72
L4 Mouth of Grasshopper 35 0.0025 0.78

Table I-10. Results from Regression of Fecal Coliform Concentrations on Precipitation

Downstream Jim Ford at Green 60 0.11 - Y= 63 693x 11 851
 Upstream Jim Ford - Chapman 6 0.42 y=308.11x - 67.998
Grasshopper at mouth 6 - 0.46 y =493 87x - 259.11
Grasshopper upstream 6 0.95 y=706.59x - 410.8
Ups: of Weippe 6 0.1383 y=-345.78x + 1745.8

The regression of precipitation on fecal coliform flows was based on data taken in 1997 during -
the PCR period. Although a significant relationship did not exist for all the sampling data, a
significant and positive relationship existed for dates at four of the five sites when daily
precipitation exceed 0.6 inches for the 1997 data set. At the location upstream of Weippe, a
negative relationship existed between precipitation and fecal coliform concentrations.

The PCR season coincides when most of the livestock grazing occurs in the watershed. During
sampling in May, June, and July 1998, SCC personnel counted the number of livestock near Jim
Ford Creek and its tributaries. Some livestock density observations matched data trends; others
did not. Numbers of livestock on or near Jim Ford Creek below the confluences with Miles and
. Heywood Creeks and above Weippe were significantly higher than numbers near other
tributaries. Similarly, the samples taken at the location above Weippe usually measured the
highest. Cows were not observed on Winter Creek in May when the geometric mean was 23
- ¢fu/100mL. In June, when over 80 cows were observed near the creek, the geometric mean was
166 cfu/100mL. In general, the heavier grazed areas of the watershed with low flow and ponded
condmons had the highest bacteria levels.

I-4 Critical Load Condition

The condition at which water quality criteria begin to be exceeded at too great a frequency is
called the critical load condition. For nonpoint sources, both instream bacteria levels and flows
(bacteria loads), can be highly variable, making determination of critical loading conditions

' problematic. The time of critical loading may not be when flow and consequently load capacity is
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lowest, and the time of highest loading to the stream may not be critical if it occurs at a time of
even greater load capacity. For fecal coliform this is further complicated by multiple criteria
(acute and chronic), such that maximum daily loads are not the only concemn.

Regression results using 1998 flow and concentration data indicated little, if any, dependence of

- concentration on stream flow. Thus critical conditions of bacteria loading are not flow dependent,

have no flow related seasonality, and have no statistically definable critical or design flow on
which to base loading capacity. The maximum load would be expected to occur under the
highest flow, but this would not result in any predictably higher concentration than under any
other flow condition. In examining the daily loads on the 1998 sampling dates, for the four sites
with flow estimates, only at one site was the highest daily load on the date of highest estimated

flow. The average daily load for sampling dates during the PCR season was lower than the

average daily load for sampling dates during the SCR season except for upstream of Weippe.
There, the average daily load for samples dates during the PCR season was much higher than
during the SCR season due to a very high concentration of 3,600 cfu/100mL for 6/16/98 sample.

- Almost all the exceedances of either acute or chronic criteria occurred during the PCR season.

The criteria during the PCR season is stricter than the SCR season - 500 ¢fu/100 mL vs. 800
cfu/100mL for acute criteria and 50 cfu/100 mL vs. 200 cfu/100mL for chronic criteria.
Consequently, the estimates of load, 16ad capacity, and load reductions for this TMDL are based
on the PCR season criteria and sampling data. To test this choice, a loading analysis based on
the SCR geometric criteria was conducted using the same methodology as the PCR loading
analysm

1.5 Compariso::_t with Proposed E. col

Table 1-11 presents the proposed E. coli targets. The E. coli data contains fewer data points than
the fecal coliform data set so.conclusions are less supported. The E. coli levels correlated well
with fecal coliform levels in terms of peak concentrations and sampling locations with elevated
levels. A correlation analysis indicated fecal coliform and E. coli data to be strongly and
significantly correlated at 3 of the 4 sites evaluated. The data were highly and significantly
correlated at the mouth, downstream of Weippe and upstream of Weippe stations but not at the
Grasshopper Creek station. Results of this analysis are provided in Table 1-12,

Table I-11. Applicable £.Coli Criteria

Desigated Use E. Coli Criteria
Primary Contact < 406 organisms/100mL - at all times
Recreation < 126 organisims/100mL - geometric mean based on minimum of 5

samples taken every 3 to 5 days over 30 days.

Secondary Contact < 576 organisms/100mL - at all times
Recreation o < 126 organisms/100mL - geometric mean based on minimum of 5

| samples taken every 3 to 5 days over 30 days
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Table I-12. Results from correlation between Fecal Coliform and E. Coli data

Site Number Correlation Significance of
of samples Coefficient Correlation
Mouth of Jim Ford 17 0.87 <.00005
Downstream of Weippe ' 15 0.82 00014
| Upstream of Weippe 15 0.99 <,00005
(. Mouth of Grasshopper 12 0.43 0.16

For comparison purposé, a loading analyses was conducted for £. coli using the same
procedures as outlined in section 3.4.3.2 for fecal coliform. Table I-13 presents the resuits of

estimated load reductions for daily and chronic scenarios for E. coli and fecal coliform with an

explicit 20% MOS added to the criteria for both analysis. These results were examined for
consistent trends that might help guide future monitoring and implementation efforts.

Table }-13. Loading Analysis Results for E. coli compared to Fecal Coliform

_ Fecal Coliform E. coli
Site Daily Chronic Chronic Daily Chronic Chronic
Reduction Reduction | w/o flows Reduction Reduction wio
willows wiflows flows

-} Mouth of Jim Ford NA NA None None None None

Downstream of Weippe NA 4% 18% 36% 27% None

Upstream of Weippe 10% 82% 63% 7% 2% None

Grasshopper Creck NA 33% 30% 2% None None

Miles/Wilson Creeks 74% 70% 90% % 17% 55%

Heywood Creek NA 62% 73% 75% Noae None

Winter Creek 4% 62% 73% 0% None None

Despite the high correlation between E. coli and fecal coliform levels, the loading scenario with
the most conservative results that would be the basis for a TMDL was just the opposite for these
bacteria. For fecal coliform, estimated load reductions to meet chronic criterion are greater than

those to meet daily criterion, so the chronic analysis prevails. For E. coli, estimated load
reductions to meet chronic criterion are less than those to meet daily criterion, so the daily
criterion analysis prevails. This difference is probably most attributable to the proposed

standard change that essentially uses a load capacity based on chronic criterion that is 60% higher
for E. coli than for fecal coliform. Less reductions would be expected under the chronic scenario
for E. coli compared to fecal coliform, which is what the 1998 data set indicated. The daily load

capacity based on instantaneous criteria for E. coli, however, is 18% lower than the load capacity
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based on fecal coliform. Therefore, the reductions to meet £. coli acute criteria would be greater
than those to meet fecal coliform acute criteria, which is what the 1998 data set indicates. Even
though the most conservative scenario is different for these bacteria, the results are remarkably
0 similar-the difference in load reductions for each station ranges between 5% and 13%.

—_ Since the Jim Ford Creek TMDL is phased, it is expected that when sufficient £. coli and flow
data are collected, the TMDL will be revised for E. coli bacteria. This comparison shows that,
based on the limited data and assumptions presented, the worse case areas where BMPs should

- be focussed based on fecal coliform would be the same for E. coli, which gives reassurance to
implementing BMPs even with the anticipated change in the bacteria criteria.

~ I-6 References

All references in this Appendix are provided in Section 5.0.
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APPENDIX J TECHNICAL DOCUMENTATION OF NUTRIENT AND
DISSOLVED OXYGEN TMDLs

prepared by
Jim Fitzgerald, UJ.S. EPA, Idaho Operations Office
Amy Owen, Nez Perce Tribe '

.Introduction

The purpose of this appendix is to document the technical details of the nutrient and dissolved
oxygen TMDLs. The following sections describe the nutrient load analysis and allocation,
summaries of the existing nutrient and dissolved oxygen data to include quality assurance and
quality control, and identified data gaps.

Nutrient Loading Analysis

This section documents the data and techniques used to develop the nutrient TMDLs. There are
a total of eleven sites where TIN and TP were monitored from December of 1997 to October of
1998. During this period, a total of 476 nutrient samples were collected and analyzed. The raw
nntnent data are listed in Plate J-1.

The existing nutrient load, for the eleven sites, is calculated using one year of data. The daily
stream discharge and nutrient data are paired by sample date, and the 50® percentile discharge is
multiplied by the 84™ percentile nutrient concentration to produce a daily load. These values are
then converted to pounds per month, and the mean nutnent Ioad is calculated for the averagmg
period (ie, April through July). B

To reduce the uncertainty-of the load estimates and as a conservative assumption, the 84%
percentile TIN and TP concentration is calculated for each month and then the mean of these
values is calculated for the averaging period. In other words, there is a 50% chance of a given
average daily discharge occurring, and an 85% chance of a given instream nutrient concentration
ocoutring. These percentiles are assumed to be constant over the month and are used to estimate
the monthly nutrient load. The mean monthly nutrient load: for the averaging period is used as
the existing load estimate for each subwatershed.

The existing nutrient load from the WWTPs is calculated using the same method. The main
difference is that the measured WWTP discharge values are used to estimate the 50™ percentile
flow rather than USGS regional regression equations. The only subwatersheds that have
contributions from point sources are Grasshopper Creek and mainstem Jim Ford Creek
downstream at Weippe.rl-VIoreover, only the Weippe WWIP receives a load reduction as a resuit
of this analysis. Based on the results presented in Plates J-2 and J-3, the THS WWTP is nota
significant contributor of nutrients to Grasshopper Creek.’
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Table J-1. TMDL Loading Analysis Resuits for Total Phosphorous (units in pounds per month)

#= used to calculate the 84th percentile nitrogen concentration over averaging period
* = Weippe WWTP (50% reduction of current phosphorous load)
~ = THS WWTP (no reduct:on)

The final nutrient load estimates are then compared to the load capacity to estimate the needod
reductions. The load calculation tables for TP and TIN are presented in Plate J-2 and J-3,
respectively. The available data indicate that phosphorous needs to be reduced, whereas mtrogen
does not need to be reduced (Tables J-1 and J-2).

A nutrient mass balance is calculated to help verify the load estimates. Nutrient load estimates
indicate that the nutrient load increases downstream which is consistent with what would be
expected. However, the percent difference between calculated and measured instrearn nutrient
loads ranges from -40 to 67% (Table J-3). This disparity likely results from a lack of data and
highlights the need to adequately sample for nutrients and measure stream discharge in the
future. For example, the nutrient load decreases between the upstream and downstream Weippe
sites which is not representative of what is actually occurring in this system. Rather, this
measured difference is likely an artifact of the nutrient data.

Subwatershed Number | Load Existing | Existing | Non-point Waste Non-point | Non-point
of Capacity Load Waste source Load source source %
samples # _ Load Load Allocation Load Reduction
_ ' Allocation Reduction
Jim Ford 43 888 1056 none 888 none 552 23
Creck near . .
mouth
Winter Creck 14 161 114 none 161 none 0 0
downstream 40 368 506 30 | 35 15+ 103 - 20
Weippe ' ' ' _ '
Grasshopper 17 145 204 13 144 .| 134 un | 6
Creek - : '
upstream - 18 331 565 | mnone 131 none 189 33
Weippe :
Heywood 13 100 238 none 100 none | 77 | 32
Miles/Wilson 14 123 267 none 123 none | 6% ..| 26
Creeks _ : . IR R ST N IEE

=
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Table J-2. TMDL Loading Analysis Results for Total Inorganic Nitrogen (units in pounds per
~month) '

Subwatershed | Numberof | | Load Existing | Existing Non-point Non-point
samples # j Capacity Load Waste source Load source %
Load Reduction Reduction
e
Jim Ford 43 26065 602 none B ¢ 0
Creek near -
mouth _
Winter Creek 14 301 51 none | 0 0
downstrear 40 1105 | 647 | 164 | o o
Weippe R
Grasshopper 17 435 56 03 [0 - 0
Creek . PR A D i
upstream | 18 994 | 197 | none |
Weippe '
Heywood 13 | 301 64 none
Creek _ '
Mileg/Wilson 14 369 04 none
Creeks 5 YRR
#= used to calculate the 84th percentile nitrogen concentration over averaging period
* = Weippe WWTP (no reduction) ’

A =THS WWTP (no reduction)

Table J-3. Mass Balance Calculation for Nutrients (units in pounds per month)

Subwatershed Measured - Calculated Percent - Measuyred TIN Calculated . Percent
TP ata cumulative TP Difference at & station cumulative TIN Difference
station :

Downsteam | 506 709 [ 50 | - 647

Weippe S |
JimFord Creek | 1056 823 | 2 | e 265 | S6 .
near mouth ¥ ' -

TSS and TP concentrations are typically related to one another where phosphorous is absorbed to
fine sediment particles. Using the available data, this analysis attempts to establish this
relationship, however, no statistically significant relationship is evident. A qualitative conclusion
can be made where graphical analysis of the data indicates that higher TP and TSS are
coincident. In addition, for Winter Creek, which is presently meeting the TP target, the data plot
separately from subwatersheds which require TP reductions. Therefore, it appears that there is
less TSS loading from subwatersheds that produce the least amount of TP, However, elevated



J-4

TP occurs independent of the TSS concentration as demonstrated by the test of significance (p <
0.05).

Dissolved Oxygen Data
This section describes the available dissolved oxygen data. For the Jim Ford Creek nutrient and

dissolved oxygen TMDLs a critical presumption is that the dissolved oxygen target will be met
as a result of nutrient reductions. Given this presumption, the following dissolved oxygen data

are presented to provide a baseline, from which, future dissolved oxygen data can be-compared to_ |

evaluate TMDL effectiveness and attainment of water quality standards.

To date, a total of 94 dissolved oxygen measurements have been made in the Jim Ford Creek

watershed. Most of these are synoptic measurements made near the mouths of subwatersheds.

No dissolved oxygen data are available for the WWTPs. In the summer of 1999, 32 dissolved
oxygen measurements were made at three sites to characterize the diurnal trends along the .
mainstem above and below the Weippe WWTP. The raw synoptic and diurnal data are reported -
in Plates J-4 and J-5

Most of the 1998 dissolved oxygen measurements were made after July. In 1999, the synoptic
measurements were made in April and May, and the diurnal measurements were made in July. In
addition, the majority of the dissolved oxygen measurements were made at four sites: 1) Jim
Ford near mouth; 2) downstream Weippe; 3) upstream Weippe; and 4) Miles/Wilson Creeks.

Table J-4. Descriptive statistics for synoptic dissolved oxygen data.

Subwatershed o mean median maximum minimom correlation
e - . ==-—-==—
Jim Ford Creek 7.9 0.95"
near mouth _ ‘-

Dowmstream 12 11.5 123 16 7.8 0.95"
Weippe -

Upstream 13 0 126 15.7 24

Weippe )

Miles/Wilson 9 12.5 13 146 8.8

Creeks

# = correlation between Jim Ford. Creek near n'nuth and Miles/Wilson Creeks
~ = correlation between downstream and upstream Weippe

Table J-4 lists the descriptive statistics for sites where the majority of the synoptic dissolved

oxygen measurements were made. These dissolved oxygen data show very few violations of the
criteria (ie, instantaneous 6 mg/1 dissolved oxygen criteria). In addition, the dissolved oxygen

~ levels appear to be the same spatially at a given time: for example, there is atmost a 1:1

cotrelation between the data at Jim Ford Creek near mouth and Miles/Wilson which are on the
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opposite ends of the watershed (Table J-4). Moreover, a similar 1:1 correlation exists between

the upstreamn and downstream Weippe sites which are near one another.

Table J-5. Descriptive statistics for diurnal dissolved oxygen data.

Subwatershed n mean median maximum minimom correlation
coefficient
= - —— — - .- .
Dewnstream Weippe 13 5.1 43 . 89 30 0.60
Upstream Weippe 13 2.2 2.3 3.2 0.8 '
| Ponded area U/S of D/S 6 40 3.4 6.4 25
Weippe

# = correlation between downstream and upstream Weippe

Table J-5 lists the descriptive statistics for sites where diurnal dissolved oxygen measurements
were made. These measurements were taken over a 24 hour period at a frequency of one
measurement every two hours per site. From the dissolved oxygen data presented above it might
seem that the criteria are not frequently violated in Jim Ford Creek, however, these diurnal
measurements show major standards violations. In fact, over the 24 hour measurement period all
three sites violate the coldwater biota (ie, 6 mg/l) and salmonid spawmng (ie, 5 mg/l) dissolved

oxygen criteria (Flgure J-1).

10.0 -
#
"801 & o
‘% .
8oy ¢

7.0 4

. A ' * | g downetream of Weippe
5.0 -1 - 0

5.0 one day minimum salmonld spawning standard W upstream of Welppe

4.0 4 ponded area immediate upgradient
x A of dawnstream of Weippe

4 | [
0y ® ® ° f ° S o

2.0 - L

dissolved oxygen concentration (mgfl) ..

104 [ ] g B

0-0 IIIIIIIIIIIIIII ¥ 1 T Li Li ¥ T T

@@d”@&n"‘ﬂ'é’o@@@@@@

Time {7/28/99 to 7/28/99)

Figure J-1. Line graph illustrating diumal dissolved oxygen trends relative to criteria.
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The synoptic and diurnal dissolved oxygen data indicate that to properly characterize the
dissolved oxygen levels of Jim Ford Creek diurnal sampling needs to occur on 2 synoptic or
continuous basis. For example, Figure J-1 shows the diurnal trends in dissolved oxygen data
where the major criteria violations occur at night. If monitoring focuses on day time
measurements, some of the criteria violations will not be measured. Worth note, these diurnal
measurement are the only dissolved oxygen data available for July. In the future, dissolved
oxygen monitoring should focus on diurnal sampling during the entire averaging period (April
through July).

Quahty Assurance/Quality Control

This section describes the quality assurance/quality control of data collected as part of the 1998

and 1999 nutrient and dissolved oxygen monitoring. Very few quality assurance/quality control
samples or measurements were made as part of this monitoring. Generally, about 10% of the
samples should be duplicated to show the agreement between repeated samples at the same site. -
and time. Table J-6 lists the quality assurance/quality control samples for nutrient and dissolved.

oXygen monitoring.

Of the 426 nutrient samples collected in 1998, only 0.5% of the samples were duplicated. This is
well below the recommended 10% duplicate sampling. For the 1999 synoptic and diurnal
dissolved oxygen sampling, no duplicate measurements were made (Table J-6). Future nutrient
and dissolved oxygen monitoring needs to better quantify the reliability of the data.

Table J-6. Quality Assuranchuah’g Control Results for Nutrient and Dissolved Oxygen Data' '

8/11/98 : | 10 compitison
8/18/98 0 0 . 0 no comparison
1999 synoptic © pa : | na ma 10 comparison
1999 diurnal na ' na : na 10 comparison
na =10 samples collected
Data Gaps

This section describes the data gaps identified as part of this analysis. The following data gaps
. were identified and need to be considered as part of future nutrient and dissolved oxygen
monitoring: 1) measured stream discharge (instantaneous and/or continuous); 2) nutrient
samples for the entire averaging period; 3) more nutrient samples per month; 4) orthophosphate
samples; 5) diurnal dissolved oxygen on a synoptic basis; and 6) more rigorous quality
assurance/quality control protocols.

.

| et | I

Y

oy

E "3



3

e
B

%

.3

[

TR

Plate J-1. Raw 1998 nutrient data.

Jim Ford Creak near mmr I:N'EatWoippe Yirlppa WWTP Gmssl—'ioppor'l:nok above | THS WWTP |
mouth Croek THS L
A B TN BT BTV Ty T T Ty
12/29/G7] 0.144 | 0.090 0.205 | o.110 }.nad
0127/98 0.116 | 0.140 0.108 | 0.130
01/30/98 0.106 | 0.130 0.122 | 0.140 |
02/03/98] 0.109 | 0.120 0211 ] 0.120
[ozmsee] 0119 [ 0.120 Enagdat dati,] 0.149 | 0.140
02/09/98 | 0.106 | 0.110 Xk ¥ 0.161 { 0.130 |
02/11/98| 0.101 | 0.090 0.207 | 0.110
02/17/98] 0.116 | 0.080 0.196 | 0.110
02/18/98] 0.098 ] 0.080 0059 | 0.110
———————
02/23/98] 0,094 ] 0.110 0.112 | 0.090
p———— _
02/25/98] 0.098 ] 0.080 0.107 | 0.080 | 5.429
L
03/02/98] 0.073 ] 0.110 0.100 | 0.100 | 5835
[
03/04/98] 0.075 ] 0.000 0.087 § 0.120 | 6.228
03/00/98] 0.007 | 0.080 0.063 [ 0.090 | 5.351
e e e ——
03M11/98§ 0.073 ] 0.090 0.067 § 0.100 | 5658
03/16/98] 0.058 | 0.080 0.069 § 0.080 § 5541
03/16/98] 0.040 | 0.100 0.066 | 0.080 § 5342
03/23/m8] 0.047 | 0.100 0.039 | 0.100 | 4.753
oN25/8] 0.132 | 0.100 0081 | 0.110 | 4.830
0.090 0.073 | 0.090 | 5516
0.070 0072 | 0.070 | 5285
0.130 ] 0025 | 0.060 | 0.039 | 0.120 | 5432
0080 ] 0029 ] 0025 | 0070 | 0080 | 4659 | 0.680 0.018
0070 | G014 | 0025 | 0.055.] 0.080 | 3.959 | 0.700 0.019
0080 | 0011 | 0.060 | 0.054 | 0.080 | 4814 | 0.960 0.015
0.050 | 0.015 | 0.025 § 0.098 | 0.090 .mﬁ; @] 0.02 3.320
0070 | 0018 | 0050 [ 0.137 | 0.100 | 6.385 | 1.100 0.027 m
0.100 | 0.021 | 0070 1 0.064 | 0.100 | 6.323 | 1.300 0.017 0.860
0.100 | 0.030 | 0.060 | 0.044 | 0.080 | 3514 | 0.940 0.015 0.630
0080 | 0.012 | 0.025 | 0.038 | 0.090 | 3.298 | 0.890 0.013 0.860
0.050 | 0.008 | 0025 | 0.089 | 0070 | 3.705 | 0.850
0.120 | 0.012 | 0.025 | 0052 | 0.110
0.050 | 0.005 | 0.025 | 0.030
y 0.025 | 0028 | 0.025 | 0.037 |
QII0TI98 | 0016 | 0025 | 0015 | 0.025 | 0.054
07121198 m m m m m
pripinitsiusyiniv
07/28/98 m m m m m
prieiieliniiis
08/04/98 m m m m m
08/11/98] 0.008 | 0.025 m —m 0.349
08/18/98} 0.034 | 0.025 m m 0.256
0825/36] 0012 | 0.070 | nodata [nodata] 0.503
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08/01/96] 0.026 | 0025 [ipog oggm] m
09/08/98 | 0.013 | 0.025 P po % o] m
09/15/98 0.029 | 0.025 B G| m
09/22/98] 0014 | 0.025 datf:] 1.107
[05729/98 ] 0.009 | 0.025 ~0.976
= 3 43 14 14 30
.mﬂuuaingnmpie
no dala = no dain avatable
Plate J-1 (cont). : _ "
Grasshopper Creek hdu- THS am'::mm naar LS at Walppe Haywood Creek MEhs and Wilson Creaks' i .
TP (mga) | T# (ma} | TP tmom § TIN (mgA) J 77 mmom | T mem T 77 emam 1.
0.060
0.070
0.080
0.070
0.070
0.060
0.060
0.025
0.025
"0.060
0.025
0.060
0.025
"0.025
0.070
0.025
0.025
0.060
0.100
0.025
0.025
| 0070 | 0.050 ] 0.130 0.049 | 0.100
04n3/98 | 0.025 0.060 0027 | 0.025 | 0.040 | 0.080 | 0034 [ 008 [ 0046 | 0.090
0472008 | G014 0.060 0018 § 0.060 | 0.027 [ 0.080 | 0.0145 | 009 | 0.025 | 0.060
" oaiZ7m8 | 0020 | 0025 0.017 | 0025 | 0.017 | 0.180 | 0.0105 | 009 | 0.018 | 0.070 |
[ 05/05/96 0.013 0.080 0015 | 0025 | 0.027 | 0.000 | 0.0185 | 0.15 | 0028 | 0070 |
0512768 | 0018 0.080 0024 ' | 0070 | 0033 | G.100 | 00225 | 0.42 | 0022 | 0.080
[ o510:98 | 0.015 0.080 0.014 | 0070 | 0.015 | 0.100 | 0032 | 01 ] 0025 | 0000
- 0S/26/98 0.023 0.070 | 0051 | 0.080 | 0025 [ 0100 | 0041 | 008 | 0.037 | 0.080
06/02/08 | 0.014 0.090 0010 | 0.025 | 0018 | 0.080 { 0.0155 | 043 | 0.020 | 0.080
06/08/98 | 0.008 0.060 0.008 | 0.025 | 0010 { 0.080 | 0013 | 008 | 0015 | 0.070
0616/98 | 0.026 0.080 0.016 | 0.080 | 0.037 | 0090 | 0023 | o1 | 0024 | 0070
06/23/98 | 0.010 0.000 0.011 ] 0.060 | 0015 | 0080 | 002 | 008 | 0022 | 0.120
06/30/98 | 0.027 0.050 0.023 | 0025 | 0027 | 0.080 | 0028 ] 008 | 0025 [ 0.160
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- Q7i07/98

0,020

0.025

0.023

0.08

0.025

0.120

07/21/98

07/28/98

08/04/98

M,

ot

08/11/98

0.050

08/18/08

0.150

08/25/98

n=
m = missing sample

17

na data = no data avelleble

:

18

18

13

Tmes

13

14

14
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Plate J-2. TP load calculation tables.

Jim Ford Creek near mouth Grasshopper Creek above THS
WMonth Toad | Exiwting | Load Red, § % Red. . Wonth | Load ] Existing | Load Red. | % Fed.
Capuchy Load Capacity Load
April 2006 1 2738 Apdi} 342 297
May 2132 2842 Mxy] 346 388
dme 1175 1479 dune 194 151
July 316 105 July no
 August 185 115 August no
Saplamber 172 57 September no
Octobar no Octobar no
| —mmm
THS WWTP -
Month Load Existing Load
Capacity
— — . ——
189 April " 0.5
Ney 210 May 1.3
e 131 44 June 0.7
July 35 8 Juty no
August no August ) ne
Segtembar no Saptember . no
October o Qctoher no
unils in pounds par morth . untts I pounds par manth .
Downatream at Welppe | Grasshopper Cresk below THS + W\ -
Moesth Tosd | Exiatiog | Lozd Red. | % Red. Woth]  Losd | Existng | Load Red. | % Red.
Capachy | Load Capaciy Load
Aprt 872 | 1088 "] 342
Wy 880 | 1173 way| 346 | 3689
Jme . | 490 | 635 ' — - qume] 194 | 232.8
July 132 © 44 Co duly 51 411
August 64 63 August 25 334
Septembar 70 23 September 0 no
October no October 4 no
units i pounds per month: . ' units inv pounds per month

£+

¥

[
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Plate J-2 (cont.)

Welppe
WWTP
Manth Load Existing Load
Capachy
— .
Aprl) 872 48
May. 880 18
Jurs 450 24
uly 0 na
August 0 no
Ssptembar 0 no

u’ll!lnpoundawm -

Grasshopper Créek
near mouth
Month| Load
Capaclty
Apral 342
May§ 348 3228
June| “184 155.2
Juty 851 171
August] 25 23.4
September| 28 9.3
October 1] no

unlis In pounds per month

Upstream at Welppe' Miles and Wilson Cresks
Maonth Load | Existing | LoadRad, | % Red. Month] Load | Existing | Load Red. | % Red.
Capacity | Load Capacity | Load
Apri 785 1548 Aprdly 202 kT4 )
My 791 | 1054 May| 263 | 333
June 441 | 530 Juna| 184 | 203
July 118 as duly 44 70
Auguat 58 98 August o no
Sephember 63 118 Septembec | 0 no
Qciobar o Octobar 0 no
. units In pounds per month
o B i W
Month Existing | Load Red. | % Red. -
Aprll 284
May 433
June 199
ET 35 v
August 0 no data
Sephember 0 no data
October 0 no data

units Irtpundspu'rmn!

J-11
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Plate J-3. TIN load calculation tables.

oo

Jim Ford Creek near mouth Grasshopper Creek above THS
Manth Load Load Parcent Month Load  § Existing | lLoed Percant
Load 1 Reguction | MT L1 CApachty | L_Rechuclipn
April 8287 1404 -4883 348 Apr | 1026 0 0
May 8395 1851 -4544 -246 Mayi 1038 95 4] 0
Jure 3525 | 740 | -2785 376 | el 5627 | 20 0 0
July 847 67 -880 Julyl 154 no
August 468 56 =411 August 75 no
September 517 62 454 Septombar | 84 no
October 517 62 0 octobar | 36 no
wiis in pounds pec month
Winter Creek
26 | 6 . 02 | 50
Juns 383 3 =362 ~1167 June g 582 0.1 0.1 50
July 105 7 -85 -1452 Juy} 154 no
Aagust 53 no apst| 75 no
Segtambar 58 no Septambar | 84 no
October 60 no - ~ Ockeer| 86 no
uniis n paunds par month j units in pounds per month
Downstream at Welppe Grasshopper Croek balow THS \s
June
iy . .
August 192 387 195 50 August 75 5.8 £96 -1249
September 21 1019 808 79 September 84 no
October 211 no October| 8§ no

units In pounda par month

uriity In pounds pey monih

| alvls |

-1

r

S

4
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- Plate J-3 (cont.)
Weippe WAWTP \ Grasshopper Creek near _
mouth - .
Month Load Existing Load Parcent Month Load Exlsting Load Percent
| cagacity | Loa o %gl kead !Eﬂﬂ!“‘“m
April none 291 145 50 Apri | 5026 137.9 -5688.1 -644
May none 93 48 50 May | 1038 174.3 -B83.3 -495
- Jura none 108 54 50 Jure ' 582 §1.2 -530.9 ~1036
July none no Lyl 154 99 -1442 | -1452
August none no ) August] 75 53 £90.8 -1306
Septembar none no September] 84 121 -6 -592
- Ogtobar nona no - October] 88 no -
A —— . - —— - e —
Y Az st a3 & waste load reduction to offsel oad allocaion ko noA-point sources .
e Upstream at Welppe - Haywood Graek
Month Losd | Existing ] Load Percant Menth| Load | Existing | Losd Parcant
e Capachty | Load ] Reduction | Raduction Capachy | Load | Reduction | Reduction
. Aord 2354 | 516 [ -1898 | -3% T Ae] 708 | 88 | 62 [ 711
Ny 2372 | 318 | -2055 647 wmyl 718 | 147 | -801 513
.- June 1324 | 180 | -1144 835 Jne] 404 | 45 -350 794
L July 353 a1 322 -1025 | 105 1 95 878
August 173 | 145 28 20 _ Mgut] 53 no
o Saptember 189 18 -172 E:ral Septembar 58 ne
- October 189 | no ocober] 88 | no
data ) data
I
ety In pounds per month . units In pounds par ronih
. Mites and Wilson Cresks
Ly Manth Load [ Exieting | Load Percent Reduction
o : Capactty | Load | Reduction
Ao 877 | 185 | 601 373 -
e Wy 880 | 128 | 752 -588
— Juoe 491 53 | <438 524
T duy 132 14 117 818
~ " August 64 no data
i Septembar 69 no data
Octobar 69 no data
i
o wnils in pounts per
bl
-
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Plate J-4. Raw synoptic dissolved oxygen data.
Jim Ford Winter | U/Sat | Grasshopper | Grasshopper | Grsshopper | WS at ] Heywood | Mies and
Crosk near Crek Wailppe | Cresk :‘bm"l m-;u?lw Croek near Welpps Crauk ::\Iﬂ’.s.::
mouth L mouth
Data W TN gmg) | TIN {mgilh| men_ T (gl ] TIN (o) Lﬁmﬁ hﬁ =l
OW04/98 79 5.5 7.8 53 06 2.4
08/11/98 8.4 6.9 36
06/18/98 | 10.4 5.9 9.1 7.7 7.3 6.7
————— —
oBP518 | 10.3 78 6.0 7.3 5.2
0001798 | 10.4
09/08/98 | 9.4
08/15/98 | 103
- [oofzzma | 108
09/20/98 § 9.6
f————————
0V24/99 8.1 8.8
03/30/98 13.6 135 138
04/05/09 2.8 13.1 129 13.0
04712199 | 15.7 8.0 5.7 146
0471609 |~ 14.3 14.1 140 136
05/03/99 13.7 126 12.6 12
051108 4.4 13.4 132 13.6
05/26/09 § 114 10 4 8.7 12.0
D608/99 - 12.0 10.9 13.7 13.9 144 | 115 106
= 1] 2 12 1 5 4 13 1 9
e
avenage = 11.5 115 79 73 10.0 125
median = 105 2.3 6.9 7.3 128 13.0
maximum 15.7] 16.0 8.7 13.9 15.7 148
minimum = 7.9] 7.8 5.3 c.8 24 8.8

gy
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1 e -

1
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Raw diurnal dissolved oxygen data.

Plate J-4.
- Jdowmtraam of | upstream of ponded area
Weipps Walppe immediate
“| wpyradiant of
downstraam of
- Walppe
T Time dissalvad dmsotved dissolved
{catagory) | oxygen (mg)  oxygen (mgd) | oxygen (mgi)
9@0
10:00 8.5 2_3_
11:00
12:00 8.2 3;9
1 :l;g:
14:00 8.9 3.1 6.4
15:00
16:00 7§_ 3.2
17:00
18:00 5£ 1 _6
13:00
20.00 3.4 2.3 3.2
21:00
22:00 3.1 0.9
23:00 ¢
0:00 3.0 32 2.5
1:00
2:00 3.0 0.8
3:0C —
4:00 3£ ‘Lt_} _2..7
' 5;03 . o) __
00 3.1 ) 1._
7:00 .
I i3 28 37
=00
10:0 65 22 58
n= 13 13 6
average = 5.1 22 4.0
median = 43 23 34
maximum = B9 3.2 6.4
minimum = 30 0.8 25
covred coaff 0.60

J-15
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4 November 22,1999 | written | Jim Ford Creck WAG group

APPENDIX K RESPONSE TO PUBLIC COMMENTS

. The draft Jim Ford Creek TMDL was made available for public comment as described in Section

4.0. Two individuals provided oral comments at the December 9, 1999 Clearwater Basin
Advisory Group meeting; one individual provided written comment. In addition to these
comments received during the public comment period, the Jim Ford Creek WAG provided their
comment/concems regarding the TMDL in Section 4.0. This Appendix summarizes both sets of
comments and provides responses to them.

Individuals and groups that commented are coded by number in Table K-1. The number is then
referenced throughout the following sections. The comments are grouped by subject to reduce
duplication of responses. The comments listed are not verbatim. Each comment is followed by a
response that addresses how the comment has been incorporated into the Jim Ford Creek TMDL.

Table K-1. Summary of comments

Number | Date of Comment Type of Commentator
Comment

1 December 21, 1999 | written Bruce Hanson, NRCS
2200 Michigan Ave. Box C
Orofino ID 83544

2 December 9, 1999 | oral Mark Solomon, CBAG
P.O. Box 8145
Moscow, ID 83843

3 December 9, 1999 | oral Jim Clapperton, Jim Ford WAG
Route 2 Box 190
Kamiah, ID 83536

comment (Section 4.0)

Temperature TMDL - 1, 3, and 4

Comments: The commentators believe that the Idaho salmonid spawning temperature criteria of
9°C that applies to the lower portions of the Watershed is not reasonable, cannot be achieved no
matter what practices are implemented to achieve it, and was not achieved historically. Reasons
provided for this doubt include groundwater temperatures higher than the criteria and the
inability to increase streamside canopy cover in much of the lower watershed. An adaptive
management strategy (described as one that implements BMPs and then monitors and adjusts
them as needed over time), and an allowable very long time frame for reducing temperatures
were suggested. . :
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Response: As stated in the TMDL, achievement of the Idaho salmonid spawning criteria of 9°C
in Lower Jim Ford Creek will rely on implementation measures in Upper Jim Ford aimed at
controlling the rate of temperature increases. The attainment of water quality standards should
occur over time as a direct result of changes in riparian conditions and overall watershed
management. The TMDL also recognizes the higher groundwater temperature observed in the
canyon spring. However, the extent of groundwater contribution to Lower Jim Ford is presently
unknown and is addressed as a data gap in the TMDL (Section 2.2.3.8). The TMDL also
recognizes the relatively good existing shade conditions in the majority of the lower canyon
section (Figure G-1 and Table 23). Additional shade in this canyon may not be needed with

_improved channel and/or shade conditions in upstream segments. While the temperature target is
based on a percentage increase in shade that is linked to State temperature criteria, the TMDL
recognizes that other factors (such as changes in channel morphology) in addition to an increase
in shade will be needed to sufficiently reduce stream temperatire (Section 1.2 and Section
3.2.4.4). In addition, the TMDL relied on 1998 data considered to be conservative data
representing warmest conditions, which resulted in worst-case predictions of necessary e
temperature reductions. The TMDL notes preferred temperature levels for steelhead and chinook
are slightly higher than the existing State criteria and states, “Per the State of Idaho’s TMDL
guidance and concurrence of U.S. EPA and the Nez Perce Tribe, the ultimate measure of TMDL
success is beneficial use support” (p. 3-20).

The expected time frame to achieve the temperature criteria is not specified in the TMDL
document, but will be specified in the implementation plan developed 18 months after the
approval of the TMDL. As trees may take decades to grow, improvement in stream corridor
shading will occur over long time intervals. Improvements in channel conditions which promote
cooler temperatures will occur under variable time frames depending on landowner participation
and biologic and hydrologic conditions.

Because the Jim Ford Creek TMDL is a phased TMDL, modification to the TMDL can occur to
reflect new or additional information (This is recognized in several parts of the document
(Section 1.0, Section 3.0, plus several references in the pollutant loading analysis, including in
the Temperature TMDL (Section 3.2)). Adaptive management is a strategy for addressing
pollutant foad uncertainty that emphasizes taking near term actions to improve water quality.
Adaptive management identifies site specific actions leading towards water quality attainment;
future data collection and analysis; and reassessment of appropriate actions. The adaptive
management strategy is built into the temperature TMDL and Watershed Restoration Strategy
portions of this document as well as those portions explained in the general phased approach.

The TMDL recognizes current study efforts underway by the State and U.S. EPA that may lead
to change in temperature criteria and consequent changes in the TMDL. The State has proposed
ruies that will be considered by the Legislature in 2000 that will address natural conditions, site-
specific application of temperature criteria, determination of temperature exceedances, and
salmonid spawning time frames. These rule changes, if adopted, will address some of the
commentator’s concemns.

iy
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Because the draft document does not specify time frames for achievement of témperature criteria,
provides for adaptive management, and recognizes the ultimate criterion of full support of
beneficial uses, no changes will be made in the final TMDL as a result of these comments.

" Bacteria TMDL -1 and 4

Comments: Both commentators noted the need to have the various nonpoint sources of bacteria
pollution distinguished. Contributions from septic systems should not be discounted as a
potential significant bacterial source. Soil density and saturation conditions may contribute to
overflows of household septic systems and drain fields.

Response: The bacteria TMDL is based on instream data collected in 1998 that only allows
distinction between contributions of point sources versus nonpoint sources. For effective
implementation, focussing on the major nonpoint sources is critical, This need is reflected in
Table 16 on Data Gaps and on page 3-42 whether further analysis of various nonpoint source
contributions is recommended. To address the comment, the “could” in this sentence was

changed to “will.”

The available information on septic systems in the watershed provided by the North Central
Health District indicated that failing septics were not likely to be a significant problem in the
watershed. However, this comment and that of others provided at WAG meeting indicates an
uncertainty exists about whether septic systems are or are not a significant source of bacteria to
Jim Ford Creek and its tributaries. This uncertainty will be recognized in the various locations of
the watershed assessment where septic contributions are discussed. In addition, “minor” will be
deleted as a descriptor of septic contribution in Table 17 that summarizes pollutant sources.

Sediment TMDL - 2 and 4

Comments: One comment reiterated the commitment to further analysis regarding quantity and
sources of excess coarse sediment. The other comment questioned whether the sediment load
allocation met TMDL legal requirements.

Response: A commitment to conduct further sediment source analysis is made in Sections 1.1,

2.2.3.1, 3.1 and Appendix F. The WAG and TAG are committed to doing a follow-up analysis

that evaluates the causes and sources of excess sedimentation during the TMDL implementation
phase.

TMDLs are required to allocate load capacity between point sources (waste load allocation) and
nonpoint sources (load allocation). Further allocation among various nonpoint sources is highly
recommended; however, given the time contraints the WAG and TAG agreed to a gross
allocation to non-point sources with the understanding that future findings will be used to refine
the allocation scheme. As part of the implementation phase of the TMDL, work will be
conducted to further delineate the proportionate contributions of the various nonpoint source
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sediment sources through additional sediment source analysis. This additional work will help
determine the best measures to reduce excess sedimentation and obtain full support of beneficial
uses.

Because the need to further delineate nonpoint sediment sources is already contained in several
sections of the document and because TMDL legal requirements were met, no changes were
made in the draft TMDL document as a result of these comments. A reference to the sediment
source analysis framework is added to the document. :

Grazing - 2

Comment: Whether or not the TMDL provides sufficient reasonable assurance that reductions
of pollution from grazing activities will occur and whether Potlatch Corporation and IDL are
committed to making the necessary changes in grazing activities was questioned.

'Response: The specific improvements to grazing activities will be set out in the implementation
plan and are not legally required in the TMDL document. Section 2.4.3 of the TMDL addresses
mechanisms for reasonable assurance of nonpoint source reductions. As indicated, the ISCC is
the designated agency for reviewing and revising nonpoint best management practices for grazing
and agricultural activities. The BMP feedback loop in Idaho Water Quality Standards allows for
an initial voluntary approach for nonpoint source control but also provides regulatory authority to
address nonpoint source pollution (IDAPA 16.01.02.350.01):

“...Best management practices should be designed, implemented, and maintained to
provide full protection or maintenance of beneficial uses. However, if subsequent water
quality monitoring and surveillance by the Department, based on the criteria listed in

Section 200 and 250, indicate water quality standards are not met due to nonpoint source

impacts, even with the use of current best management practices, the practices will be
evaluated and modified as necessary by the appropriate agencies in accordance with the
provisions of the Administrative Procedure Act. If necessary, injunctive or other judicial

. relief may be initiated against the operator of a nonpoint source activity in accordance
with the Director’s authorities provided in Section 39-108, Idaho Code...”

At the CBAG public meeting where this comment was made, a representative of Potlatch
Corporation (Dr. Terry Cundy), responded that Potlatch Corporation has management
mechanisms in place to address grazing impacts Jim Clapperton of IDL also responded that the
_State is committed to improvement of grazmg practices; that commitment is reflected on page 2-
60 of the draft TMDL.
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As a result of this comment, the sentence on page 2-60 that indicates grazing practices are not
regulated by law will be changed to clarify that this is specific to regulations in the Forest
Practices Act and nules adopted pursuant to that Act. No other revisions were made as a result of

this comment because the document includes a section discussing the regulatory mechanisms to
address impacts from grazing to water quality that impair beneficial uses.



